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PUBLISHERS' PREFACE. 



SEVERAL new works on the subject of Arithmetic have been issued 
_ by different publishing houses during the past few years, and for 
each is claimed some special merit. In each some particular idea or 
method has been given prominence, and other important features have 
been lightly treated or entirely ignored. In the preparation of the series 
of which this book is the second or more advanced, care has been exer- 
cised to present at every poiut those methods and to introduce those 
exercises which have met with the most general approval of prominent 
and progressive instructors. 

The Elementary book will be appreciated by those teachers who have 
broken away from the old mechanical methods and are looking for a book 
which, when placed in the hands of the pupils, will assist in accom- 
plishing the results aimed at by the better methods of the present day. 

The scope of this, the Completp: or advanced book, will be most* 
readily comprehended by glancing at the "Table of Contents" on the 
following pages. 

No attempt has been made to introduce elementary lessons in the fun- 
damental rules. It is taken for granted that the pupils have studied an 
elementary book, or have been instructed orally. The fundamental defi- 
nitions and rules are reached by the inductive method ; drill tables are 
provided for the purpose of perfecting the pupils in the different proc- 
esses; and a sufficient number of examples and problems, oral and 
written, are given to afford a thorough review. 

Properties of Numbers and Fractions do not immediately follow Divi- 
sion, but are preceded by a series of lessons designed not only to, prepare 
the pupils for the study of these more difficult topics, but also to famil- 
iarize them with practical methods of performing many operations in 
numbers as they are performed in e very-day life. The lessons on Equal 
Parts of Units clear the way for the exercises in Mixed Numbers. Here 
the fractional parts of the numbers are simple, and the result is deter- 
mined by inspection. The pupils are thus trained to work a large clajaa 
of examples in the short and easy way adopl^ \s^ Xsvvssffifiies^ TB«Qt» ^^?aa 
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lessons on Decimal Parts of Units prepare the pnpils for a thorongh 
study of United States Money as presented in the lessons that follow ; 
and the whole is supplemented and completed hy giviug the more com- 
monly used tables of Denominate Numbers and a large number of prac- 
tical examples. This arrangement must prove to be of great assistance 
not only to those who continue the study of Arithmetic, but also to many 
pupils who would otherwise leave school without the information and 
discipline thus attained. 

The chapters on Properties of Numbers, Fractions, Decimals, and De- 
nominate Numbers are given in the usual order. Here, aa in the preceding 
chapters, the definitions, principles and rules are reached by the inductive 
method, and the explanations of processes are models of simplicity and 
clearness. Due attention has been given to the Metric System of Weights 
and Measures, but instead of treating it as a separate topic, the tables 
have been introduced among the other tables of Denominate Numbers 
in their natural order, thus affording an opportunity for a comparison of 
units of measure. 

In the chapters on Percentage and the Applications of Percentage, 
those processes have been adopted which the experience of business 
men has proved to be the most practical, and the problems introduced 
are simple statements of commercial transactions as they actually occur. 

Especial attention is called to the comparatively large number of con- 
crete problems, oral and written, which have been introduced throughout 
the book. All puzzles have been excluded, and the practical and natu- 
ral character of the problems, as well as their abundance, makes them an 
important feature of the book. 

The Appendix, in addition to notes and tables of reference, contains a 
full presentation of the Greatest Common Divisor and Least Common 
Multiple of Fractions, Circulating Decimals, Exchange, Alligation, 
Arithmetical and Geometrical Progressions, and other minor topics 
needed in order to make the book complete in every particular. 

SHELDON & COMPANY. 
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DEFINITIONS. 

1. A unit is a single thing or one ; as one apple, one dol- 
lar, one hour, one. 

A group of tliiAgs if coDsidered as a single thing or one is also a 
unit ; as one class, one dozen, one ten. 

2» A number is a unit or a collection of units ; as seven 
apples, five dollars, six classes,, eight. 

3. The unit of a number is one of the collection. Thus, 
one apple is the unit of seven apples ; one dollar of five dol- 
lars ; one of eight. 

4. A concrete or denominate number is a number 
whose units are named ; as five pounds, seven books, 

5. An abstract number is a number whose units are not 
named ; as three, six, eleven. 

A concrete or denominate number expresses some particular kind of 
quantity. An abstract number expresses one or more units without refer- 
ence to any particular object or objects. 

6. Arithmetic is the science of numbers and the art of 
computation. 

As i science, arithmetic treats of the properties and relations of numt- 
J)eiB ; as an art, it treats of their use. 
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NOTATION AND NUMERATION. 

7. Numbers are expressed in three ways: 1. ^j words; 
2o By figures; 3. By letters, 

8. Notation is the art of expressing numbers by figures 
or letters. 

9. Numeration is the art of reading numbers expressed 
by figures or letters. 

ARABIC SYSTEM. 

10. In the Arabic System of Notation ten figures are 
employed to express numbers, viz. : 

1234:567 890 

One, T-wOf Three, Four, Five, Six, Seven, Eight, Nine.Nanght, 

11. The first nine of these figures are called significant 
figures or digits, and each expresses the number of units 
indicated by its name. 

12. The last figure, naught, also called cipher or zero, 

stands for nothing. It is used with the other figures in 
expressing numbers larger than 9. 

Figures are not numbers but are characters used to express 
numbers. By using thetn in accordance with certain principles, any 
number may be expressed. 

13. Nine (9) is the largest number that can be expressed 
by a single figure. To express ten units, or 1 ten, the figure 
1 is written at the left of the cipher, thus, 10. 




Twenty, or 2 tens, is written 20. 
Thirty, " 3 " '* " 30. 
Forty, " 4 " " ** 40. 
Fifty, " 5 '* " " 50. 



Sixty, or 6 tens, is written 60. 
Seventy, " 7 *' " ** 70. 
Eighty, " 8 *• " " 80. 
Ninety, *' 9 " " " 90. 
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14. The numbers between 10 and 20, 20 and 30^ 30 and 

40, etc., are written by putting in place of the cipher the 
significant figure which will express the number of unite 
named. Thus, 



Eleven, 


or 1 ten and 1 unit. 


is written IL 


Twelve, 


" 1 ten " 


2 units. 


«( 


«( 


12. 


Thirteen, 


•* 1 ten " 


3 units. 


«( 


t( 


13. 


Fifteen, 


•' 1 ten " 


5 units, 


** 


«< 


16. 


Seventeen 


" 1 ten ** 


7 units. 


*t 


l( 


17. 


Twenty-one, 


" 2 tens " 


1 unit. 


i< 


• ( 


21. 


Twenty-five, 


" 2 tens " 


5 units. 


u 


M 


25. 


Thirty-seven, 


" 3 tens " 


7 units. 


u 


<< 


37. 


Fifty-six, 


" 6 tens " 


6 units, 


l« 


«( 


56. 


Sixty-eight, 


" 6 tens •• 


8 units, 


«« 


« 


68. 


Eighty-six, 


" 8 tens " 


6 units, 


«f 


« 


86. 


Ninety-nine, 


" 9 tens *' 


9 units. 


l« 


l( 


99. 



16. Ninety-nine (99) is the largest number that can be 
expressed by two figures. To express one hundred units, or 
10 tens, the figure 1 is written in the third place, or at the 
left of two ciphers, thus, 100. 



Two hundred is written 200. 
Three hundred " " 800. 
Four hundred " " 400. 
Five hundred •• '* 500. 



Six hundred is written 600. 
Seven hundred " " 700. 
Eight hundred " " 800. 
Nine hundred ** '' 800. 



16. The numbers between 100 and 200, 200 and 300, etc., 
are written by substituting, for the ciphers, the figures required 
to express the tens and units named. Thus, 



One hundred one, 
One hundred two, 
One hundred eleven, 
One hundred twelve, 
One hundred seventeen, 
Two hundred twenty-seven, 
Three hundred thirty-six, 
Five hundred fifty-five, 
Seven hundred eighty-nine, 
Nine hundred ninety-nine, 



or 1 hund., tens, 1 unit, is written 101. 



" 1 hund., tens, 2 units. 
" 1 hund., 1 ten, 1 unit, 
" 1 hund., 1 ten, 2 units, 
*' 1 hund., 1 ten, 7 units, 

2 liund., 2 tens, 7 units, 

3 hund., 3 tens, 6 units, 
" 5 hund., 5 tens, 5 units, 
" 7 Imnd , 8 tens, 9 units, 
" 9 hund^ 9 tens, 9 units^ 



t( 



i( 



(( 



K 



U 



U 



t( 



ft 



(( 



tt 



tc 



'.I 



(i 



(( 



it 



•I 



« 



fl 



102. 
111. 
112. 
117. 
227. 
336. 
565. 
789. 
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17. Principle. — When a nicmber is expressed by 
three figures, the first or right-h^nd figure expresses 
units, the second figure expresses tens, and the third 
expresses hundreds. 

18 • Mead the following numbers: 

1. 9. 10. 17. 20. 33. 78. 99. 100. 

2. 111. 112. 113. 120. 167. 200. 223. 304. 

3. 317. 502. 570. 600. 611. 660. 666. 699. 

4. 700. 812. 878. 880. 944. 909. 999. 

19. Express the following numbers by figures : 



1, Five. 

2, Ten. 

3, Twelve. 

10. One hundred. 

11. One hundred twenty. 

12. Two hundred twenty. 

13. Four hundred four. 
14' Five hundred. 



4- Thirteen. 

5. Fifteen. 

6. Twenty. 



7. Thirty.five. 

8. Eighty-three. 

9. Ninety-nine. 

15. Five hundred fifty. 

16. Five hundred fifty-five. 

17. Five hundred five. 

18. Eight hundred eighty. 

19. Nine hundred ninety-nine. 



30. Write from dictation the nuinbers in Article 18. 

31. Numbers of more than three figures are divided into 
periods of three figures each, commencing at the right hand. 



TABLE OF NOTATION AND NUMERATION. 



6th. 



5th. 



4th. 



3d. 



Names of 
Periods. 



tn 

o 



Wi 

fd 

a 



in 

o 



Wi 



0) 

u 

o 



m 



10 

a 
o 



2d. 



CO 

C 
(A 
10 

a 
o 

h 



• ■ 
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ORDERS. < |>© lO^CO CQiHO ac»l> ©10^ 

For the names of higher periods, see Appendix, Art. 704. 




Ist. 



CO 

D 



Number. 64 , 305 , 080 , 700 , 520 , 234 
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eOCQH 



NOTATION AND NUMERATION 



11 



22. Principles. — I. Every full -period expresses hun- 
dreds, tens, and units of the denominatton indicated by 
its name. 

II. Commencing with the first or units' place, the dif- 
ferent orders of units are numbered in succession, 

III. Vacant orders and periods are filled with ciphers, 

IV. Ten units of any order in a number make one 
unit of the next higher order, 

23. The number in the i)receding table is read by com- 
mencing at the left-liand and reiidiug each period as if it 
stood alone, and then adding the name of the period. Thus, 

Sixty-four quddriUion, three hundred fve trillion, eighty hUlion, seven 
hundred million, five hundreAl iircrity thousnnd, tioo hundred thirty-four. 

Note. — Observe tliat the final s is omitted from the names of the 
periods, and that the name of tlie last i>eriod is not given. 

24. Mead the followhif/ ^nimbers, oiuitthig the tianie 
of any period composed entirely of ciphers: 

Trillions. Billions. Millions. Thousands. Units. 



i. 

2. 
3. 

s. 



55 
123 

12 
400 






008. 
600. 

817. 
748. 
000. 



26. To read and write numbers with rapidity, it is necessary 
to memorize the names and numbers of the periods. 

26. Give the names of the foUotviny peHods : 



4th period. 
2d period. 
6th period. 



3d period. 
5 th period. 
4th period. 



5th period. 
2d period. 
3d period. 



27. Crive the numbers of the following periods: 



Thousands. 

Billions. 

Quadrillioni. 



Trillions. 

Millions. 

Units. 



Quadrillions. 

Billions. 

Million.a« 
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28. Rule for Notation. — Begin at the left-hand 
and ivrite the hundreds, tens, and units of each period 
in succession, filing vacant orders and periods ivith 
ciphers. 

29, Rule for Numeration. — I. Separate the number 
into periods, beginning at the right, 

II. Begin at the left and read each period a^ if it 
stood alone, adding its name. 



30* Ilead the following nunibers : 



L 8,962. 

2. 9,012. 

3. 10,907. 

4. 13,090. 
6. 20,005. 



11. 357,065,423. 

12. 980,006,097. 

13. 3,057,305,435. 

14. 24,300,010,170. 

15. 37,563,004,12& 



6. ' 512,875. 

7. 670,020. 

8. 807,905. 

9. 5,835,627. 
10. 23,070,900. 

31« Express the following numbers in figures : 

1. Five thousand four hundred sixty-eight. 

2. Ten thousand seven hundred seventy-five. 

3. Thirty-seven thousand thirty-seven. 

4» Five hundred twenty-four thousand twenty-nine. 

5. Nine hundred nine thousand four hundred forty. 

6. Seven hundred thousand seventy-four. 

7. One million seven hundred twenty-one thousand eight 
hundred forty-seven. 

8. Six railhon fourteen thousand five. 

9. Sixty-one million five hundred thirteen thousand four. ' 

10. One hundred ninety-three million two hundred five. 

11. Four hundred three million five hundred thousand 
fifty-eight. 

12. Nine billion one hundred eighteen million six hun- 
dred fifty-three thousand seven hundred twelve. 

13. Seventy-five billion eighty-three million seven hundred 
four thousand. 

14' One hundred forty-five billion three hundred million 
forty-three thousand four hundred seven. 
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3S. Wr-ite in wm*d8 the numbers in Article 30. 

33. Write from dictation tlie numbers in Articles 30 
and 31. 

ROMAN SYSTEM. 

34. In the Roman System of Notation seven lettera 
are employed to represent numbers, nz. : 

Letters. I. V. X. L. C. D. M. 
Values. 15 10 50 100 500 1000 

35. In combination, their significance is in accordance with 
the following 

PRINCIPLES. 

I. To repeat a letter r^epeats its value. 
Thus, IL is 3, and XXX. is 30. 

No letter except C and M is ever used more than three 
times in any one combination, and V, D and L are never 
repeated. 

II. When a letter follows one of greater value, their 
sum is denoted; when it precedes, their difference ii 
denoted. 

Thus, XI. is 11, and IX. is 9. 

III. A letter between two of greater value diminishes 
by its value the sum of the other two. 

Thus, XIX. is 19, and LIV. is 54. 

IV. A bar over a letter increases its value one thou^ 
sand times. 

Thus, V. is 5000, and M. is 1000000. 

Note. — Roman numbers are alwajs followed by a period. 
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36. Expre98 
Notation : 

1. XXIV. 

2. XXIX. 

3. XXXVIII. 

4. XLV. 

5. XLIV. 

6. XLIX. 

7. LXIX. 

8. XCIV. 

37. Express 
Notatioti: 



the following nunibei*s by tfie AraMe 



9. XCIX. 

10. CVIII. 

11. CCXIX. 

ij^. cccc. 

13. CCCLXIX. 

14. CCCCXLIX. 

15. DIV. 

16. DIX. 



i7. DLXII. 

18. DXCVIII. 

19. DCCCLXXXIX 
^0. MC. 

^1. MCCCC. 
^^. MDCXIX. 
^3. MMMM. 
^4, LPCXIX. 



the follotving numbers by the Rmna^ 



1. 23. 

2. 15. 

3. 29. 
^.37. 

^i. 1019. 
Z2. 1198. 



5. 

7. 
8. 



42. 
48. 
67. 
93. 



9. 89. 
iO. 113. 
ii. 104. 
12. 250. 



iJ. 239. 
14. 365. 
i5. 449. 
ie. 487. 



23. 1469. 
^^. 1499. 



25. 1659. 
^e. 2025. 



i7. 506. 

18. 923. 

i^. 949. 

20. 999. 

^7. loooa 

^<S. 50000. 




REVIEW QUESTIONS. 

38. What is a unit ? A number ? The unit of a number ? A con 
Crete or denominate number ? An abstract number? Give an illustra- 
tion of each. 

Mention the different ways in which a number may be expressed. 
Illustrate. What is the difference between figures and numbers ? What 
are significant figures ? For what are ciphers used ? Illustrate. How 
arc numbers less than 10 expressed by the Arabic System ? How are 
numbers from 9 to 100 expressed? Illustrate. From 99 to 1000? 
niustrate. 

Give in reverse order the names and numbers of the first six periods. 
How many units of the first order are expressed by the figure 7 if writ- 
ten in tens* place ? If written in hundreds' place ? In thousands' place ? 
How many units of the fourth order aro equal to 7 units of the fifth 
order ? To 9 units of the sixth order ? 

By what are. numbers expressed in the Roman System? Statt* the 
principles. Illustrate. 



ADDITION. 

I. If there are 5 apples in a dish and you put in 7 morCj 
tow many apples will there be in the dish ? 5 apples and 
7 apples are how many apples ? 5 units and 7 units are ho^ 
many units P 5 and 7 are how many? 

39. The sum or amount of two or more numbers is a 
number which contains as many units as the numbers taken 
together. 

Thus, the sum of 5 apples and 7 apples is 12 apples, because 13 con- 
tains as many units as 5 and 7 together. 

40. Addition is the process of finding the sum of two or 
more numbers. 

The numbers added are called addends. 

41. The sign of addition is +, and is TQdAplus. 

Thus, 8 + 9 means that 8 and 9 are to be added, and may be read the 
9um of 8 and 9, or 8 ;pius 9. 

42. The sign of equality is =, and is read equals, -or 
is equal to. 

Thus, 4+5 = 9 Is read 4 plus 5 equals 9, or the sum of 4 and 5 U 
equal to 9. 

43. An expression in which the sign of equality is used 
between two numbers or sets of numbers is called an 
equation. 

Thus, IV. = 4, and 5 + 3 = 1 + 7 are equations. 

44. The interrogation point (?) is sometimes used instead 
of the words Jiow many or toliat number. 

Thu^; 4 + 7 —? is read, the sum of 4 and 5 is equal to how manyi 
4 and 5 are how nianyf 4 plus 5 eq[u.£^l8 whaJI, number T 
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36. Eaypress 

Notation : 

1. XXIV. 
^. XXIX. 
S. XXXVIII. 

4. XLV. 

5. XLIV. 

6. XLIX. 

7. LXIX. 

8. XCIV. 



fAe following nu'tnbei's by the AraMe 



9. XOIX. 
10. CVIII. 

ii. ccxix. 
w. cccc. 

i^. CCCLXIX. 

14. CCCCXLIX. 

15. DIV. 

ie. DIX. 



17. DLXII. 
i<9. DXCVIII. 

19. DCCCLXXXIX 

20. MC. 
i'J. MCCCC. 
£2. MDCXIX. 

23. MMMM. 

24. LPCXIX. 



37> Enepresa tJie foUotving numbers by the Roma** 
Notation: 



1. 23. 




5. 42. 


9. 


89. 


ic?. 23C 


). 


17. 506. 


2. 15. 


e. 48. 


10. 113. 


14. 365. 


i5. 923. 


3. 29. 


7. 67. 


ii. 104. 


i5. 449. 


19. 949. 


4. 37. 


<S. 93. 


1^. 250. 


i^. 487. 


^0. 999. 


j?i. 1019. 


^^. 1469. 


^S. 1659. 


27. loooa 


22. 1198 


• 


^^. 1^ 


^99. 


^e 


. 2025. 




^<S. 50000. 



REVIEW QUESTIONS. 

38. What is a unit ? A number ? The unit of a number ? A con- 
crete or denominate number ? An abstract number ? Give an illustra- 
tion of each. 

Mention the different ways in which a number may be expressed. 
Illustrate. What is the difference between figures and numbers ? What 
are significant figures ? For what are ciphers used ? Illustrate. How 
are numbers less than 10 expressed by the Arabic System ? How are 
numbers from 9 to 100 expressed? Illustrate. From 99 to 1000? 
niu^trate. 

Give in reverse order the names and numbers of the first six periods. 
How many units of the first order are expressed by the figure 7 if writ- 
ten in tens* place ? If written in hundreds' place ? In thousands' place ? 
How many units of the fourth order are equal to 7 units of the fifth 
order ? To 9 units of the sixth order ? 

By what are numbers expressed in the Roman System? State the 
principles. Hlustrate. 



ADDITION. 

I. If there are 5 apples in a dish and you put in 7 morCj 
tow many apples will there be in the dish ? 5 apples and 
7 apples are how many apples ? 5 units and 7 units are ho^ 
many units P 5 and 7 are how many? 

39. The sum or amount of two or more numbers is a 
number which contains as many units as the numbers taken 
together. 

Thus, the sum of 5 apples and 7 apples is 12 apples, because 13 con- 
tains as many units as 5 and 7 together. 

40. Addition is the process of finding the sum of two or 
more numbers. 

The numbers added are called addends. 

41. The sign of addition is +, and is TQdAplus. 

Thus, 8 + 9 means that 8 and 9 are to be added, and may be read the 
9um of 8 and 9, or 8 ;pius 9. 

42. The sign of equality is =, and is read equals, ^or 
is equal to. 

Thus, 4+5 = 9 is read 4 plus 5 eqttals 9, or the sum of 4 and 5 U 
equal to 9. 

43. An expression in which the sign of equality is used 
between two numbers or sets of numbers is called an 
equation. 

Thus, IV. = 4, and 5 + 3 = 1 + 7 are equations. 

44. The interrogation point (?) is sometimes used instead 
of the words Jiow many or what member, 

Thu^i 4 + 7 =:? is read, the sum of 4 and 5 is equal to how many\ 
4 and 5 are 7ww manyf 4 plus 5 equt^ls whaJli number T 
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16 ADDITION, 

45. The sign of dollars is % ; and cents are denoted 
by ct,y ^y or cts.y and by placing a period between dollars and 
cents. 

Thus, $24 and 17 ct.; $24 and W, or $24 and 17 cts.; and $24.17. 
Cents must always occupy two places. Thus, 98 cts. is written $.98; 
5^ is written $.05 ; and $3 and 5 cts. is written $3.05. 

46. Like numbers are numbers whose units are the 
same; as $7 and $9. 

47. Unlike numbers are numbers whose units are 
"different; as 8 lb. and 12 cts. 

2. Can yon add 8 cts. and 7 cts.? What kind of num- 
bers are they ? Can you add $5 and 5 lb. ? What kind of 
numbers are they ? 

48. Principles. — I. Only like numbers, and units of 
the same order, can be a^ded. 

II. The sum is like the nurnbers added. 

49. To find the sum of any two numbers exi^ressed 
by single fij^rures. 

50. The sum of any two numbers expressed by single 
figures should first be learned by counting objects. 

51. The addition table is given in the Appendix, p. 318. 

5S. To find the sum of more than two numbers ex- 
pressed by single figures. 

I. Required the sum of 5, 7, 4, 8 and 9. 

Explanation. — ^9 units and 8 units are 17 units, equal to ProcesSi 

1 ten and 7 units. The 1 ten and 7 units added to the 4 units 5 

gives 1 ten and 11 units, e>qual to 2 tens and 1 unit. The 3 ri 

tens and 1 unit added to the 7 units gives 2 tens and 8 units. i 
The 2 tens and 8 units added to the 5 units gives 2 tens and 

13 units, equal to 3 tens and 3 units or 33. Hence, 33 is the ^ 

sum of 5, 7, 4, 8 and 9. _9 

In practice, the numbers given are added by simply say- 33 
in^ or thinking, 17, 21, 28, 33. 



ADDITION, 17 

53« To find the sum of two or more numbers ex- 
pressed by any number of figures. 

1. Required the sum of 56789, 78597, and 45887. 

Explanation. — 1. The numbers are written bo that Process. 

unite of the same order stand in the same column. 56789 

2. The sum of the units, 7, 7, and 9, is 28, equal to 2 78597 
tonsand 8 units ; the 3 is written under the units' column, ^.^qq^ 
and the 2 tens added to the tens' column. 

3. The sum of the tens, including those from the 181273 
units' column, is 27, equal to 2 hundreds and 7 tens ; the 

7 is written under the tens' column, and the 2 hundreds is added to the 
hundreds' column. 

4. In the same manner the sum of each successive column is found. 

64, ,Rule. — I. Write the numbers so that units of the 
same order shall stand in the same colum/n, 

II. Begin at the right and add each column sepa- 
rately. When the sum is less than ten, wHte it under 
the column added ; when the sum is ten or more than 
ten, write the units' figure under the column added 
and add the ten or tens to the next column. 

Proof. — Find the sum^ by adding th e columns in the 
opposite direction ; if the results agree the work m^ay be 
considered correct. 

55. Write from dictation and find the sum of: 



1. 


2. 


3. 




^-. 


5. 


234 


347 


549 




857 


2398 


461 


456 


876 


5346 


5647 


748 


1638 


3985 




492 


895 


6. 


7. 




8. 




9. 


598 


3964 




432 




59608 


4385 


8576 




5891 


- 


43295 


976 


769 




642 




384 


7897 


5387 




17608 




296871 



to ADDITIOK. 

f 

59. The following is a model for a series of exercises t« 
supplement the one on page 18. 

60. Ann^^unce sums at sight: 

Bead answers: 1. From left to right; 2. From right to left; 8. Fron 
lop to bottom ; 4. From bottom to top ; 5. In any order suggested by the 
teacher. 

l8b. 2d. 3d. 4th, 5th, 6th. 7th. 8th. 9th. 
777777777 
^MO 30 60 9020 40 70 80 60 

7 7 7 7 7 7 7 7 

^ ^'^ 21 31 11 91 71 61 61 81 



1 
1" 



"1 

I 



777777 7 77 

22 12 62 42 32 62 92 82 72 



,7 7 7 7 7 7 7 7 7 

■^'^93 63 3313 23 53 83 43 73 

,7 7 7 7 7 7 7 7 7 

*^ "^84 94 64 44 34 24 14 64 74 



I 

i 
I 



7 77777777 

65«25351555958575 

777777777 
164676962636566686 

7 7 7 7 7 7 7 7 7 

■'a? 67 87 17 37 67 47 77 97 



7 7 7 77 7 7 7 7 

^58 48 08 38 78 28 88 18 98 



7 7 7 7 77 7 7 7 

•^ Mfl 49 99 29 89 39 79 59 69 



1 

i 
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ADDITION, jO 



ORAL EXERCISES. 

58. i. John spends 9 cts. for oranges and 8 et& foi 
ikpples; how much does he spend ? 9 and 8 are how many ? 

2. A boy has 13 cts. and finds 8 ct& more ; how many has 
he then ? 

3. Mary picked 8 quarts of berries, Jane 7 quiirts, and 
Kate 6 quarts ; how many quarts did all pick ? 

4. To reach home I rode 19 miles in the cars, 9 miles by 
stage, and walked 7 miles; how far from home had I 
been? 

5. What is the sum of the numbers on the face of an 
ordinary clock ? 

6. How many apples arc 14 ai)ple8, 9 apples, 7 api^les and 
8 apples ? 

7. A gentleman pays board as follows: for himself anc' 
wife $21 per week, for his son $9 per week, for his daughter 
$8, and for the servant $6 per week ; what is his bill by the 
week? 

8. I spend ^43 for a suit of clothes, $8 for a pair of boots^ 
19 for a cane, and $7 for a hat ; how much do aU cost ? 

9. Commencing at 1, add by 2^8 to 99. 

10. Commencing at 2, add by 2's to 100. 

11. Commencing at 3, add by 3^s to 99, 

12. Commencing at 4, add by 3's to 100. 

13. Commencing at 2, add by 4's to 98. 

14. Commencing at 3, add by 4*s to 99. 

15. Add by 5's from 3 to 48 ; from 4 to 39 ; from 2 to 67. 

16. Add by 6's from 5 to 77; from 3 to 69 ; from 1 to 73. 

17. Add by 7's from 3 to 66 ; from 2 to 79 ; from 5 to 76. 

18. Add by 8's from 5 to 77 ; from 7 to 103 ; from 3 to 83 

19. Add by 9's from 4 to 103 ; from 8 to 98 ; from 1 to 91 
^0.17 + 5 + 3 + 84-7 = ? 48 + 9 + 8 + 7 + 6 + 5 = ? 

21. Find the sum of 15 + 1 + 2 + 3, ete., to 9. 
^2. Find the sum of 37 + 9 + 8 + 7 + 6, eto*» \;^ ^. 



1 



20 ADDITION. 

i 

59. The following is a model for a series of exercises t« 
supplement the one on page 18. 

60. Announce sums at sight: 

Read answers: 1. From left to right; 2. From right to left; 8. Fron 
lop to bottom ; 4. From bottom to top ; 5. In any order suggested by the 
teacher. 

l8b. 2d. 3d. 4th. 5th. 6th. 7th. 8th. 9th. 
777777777 
^ MO 30 60 90 20 40 70 80 60 



B 



1 



H 



E 



i '' 


7 


7 


7 


7 


7 


7 


7 


7 


k 


21 


31 


11 


91 


71 


61 


61 


81 


i "^ 


7 


7 


7 


7 


7 


7 


7 


7 


|22 


13 


62 


42 


32 


62 


92 


82 


72 


i "^ 


7 


7 


7 


7 


7 


7 


7 


7 


\93 


63 


33 


13 


23 


53 


83 


43 


73 


i»I 


7 


7 


7 


7 


7 


7 


7 


7 


94 


54 


44 


34 


24 


14 


64 


74 



•I 
'1 



7 


7 


7 


7 


7 


7 


7 


7 


7 


66 


45 


25 


35 


15 


55 


95 


85 


75 


7 


7 


7 


7 


7 


7 


7 


7 


7 


16 


46 


76 


96 


26 


36 


56 


66 


86. 



7 


7 


7 


7 


7 


7 


7 


7 


7 


27 


57 


87 


17 


37 


67 


47 


77 


97 


7 


7 


7 


7 


7 


7 


7 


7 


7 


68 


48 


o8 


38 


78 


28 


88 


18 


98 


7 


7 


7 


7 


7 


7 


7 


7 


7 


19 


49 


99 


29 


89 


39 


79 


59 


69 
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ADDITION. 21 

61. Each of the other exercises in the series for which the 
preceding is a model, is made by siibstitnting for 7 one of the 
other digits. When prepared, each exercise should be faith- 
fully practiced. The utility of these exercises appears when 
the operation of adding a long column is considered. Thus, 

To add the first of the following columns, 5 + 7=12, 12 + 4=16, 16 + t 
=25, 25 + 8=33, 83 f 5=38, 38 + 7=45, 45 + 8=58, 53 + 6=59, 59+2= 
61, 61+9=70, 70 + 4=74, 74+5=79, 79 + 8=82. In each instance, a 
number composed of tens and units is added to a number expressed by 
one of the digits. The ability to add with accuracy and rapidity is moM 
surety acquired by practice on tables like the preceding than in any 
other way. 

62* Find the siiui of the foUowing columns: 

Isb. 2d, 3d. 4th. 5th. 6th. 7th. 8th. 9th. 10th. 



3 


4 


5 


9 


& 


9 


6 


7 


5 


8 


6 


6 


9 


3 


5 


5 


5 


8 


9 


3 


4 


8 


8 


8 


4 


7 


9 


9 


3 


9 


9 


2 


7 


6 


6 


8 


8 


6 


7 


6 


2 


9 


2 


4 


9 


3 


4 


5 


4 


5 


6 


7 


6 


7 


3 


6 


3 


4 


9 


8 


8 


5 


5 


5 


1 


2 


9 


1 


5 


6 


7 


£ 


9 


6 


■8 


9 


6 


3 


9 


7 


6 


8 


4 


8 


7 


8 


• 


5 


2 


5 


8 


7 


7 


3 


6 


4 


5 


7 


6 


9 


9 


3 


3 


9 


9 


3 


8 


2 


8 


2 


4 


9 


8 


7 


8 


7 


3 


• 4 


7 


8 


7 


8 


6 


6 


3 


2 


7 


6 


5 


7 


5 


6 


9 


5 


8 


7 


6 


8 


9 


5 



63. In practice, all that should be said or thought at each 
step, in the addition of a column of figures, is simply the 
amount Thus, 

The first of the above columns is added by thinking or saying 12, 16, 
25, 83, 38, 45, 53, 59, 61, 70, 74, 79, 82 ; and one proficient in adding wili 
add quite as fast as he can read. 
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22 ADDITION. 

64. Write from dictatimi and add the foUowin^l 

1. 2. 3. 4. 5. 

$837. $426. $645. $9.23 ^ $4.28 

384. 938. 547. 3.85 ' 3.57 

496. 872. 359. 9.28 9.42 

828. 768. 926. 4.56 7.64 

798. 594. 834. 8.65 4.56 

345. 678. 387. 9.37 9.87 

567. 592. 649. 8.42 1.65 



$ 


% $ 


• 


$ 


6. 


7. 


s. 


9. 


31 


2587 


$965.48 


$454.63 


847 


369 


26.95 


82.79 


9 


3954 


4.87 


368.47 


6482 


829 


658.29 


.85 


228 


487 


5.39 


3.76 


1736 


6984 


18.68 


48.29 


8592 


765 


692.87 


634.78 



r 

J 



65. Fhul file value of each of the foUotving exprem 
fdons : 

1. 839 + 3187 + 62 f 8C945 + 8238 + 19 + 826957. 

2. 73429 + 87 + 264 + 4146 + 53257 + 75 + 345. 

3. 38597 + 29 + 187 + C928 + 31 + 15625 + 19375. 

4. 1206 + 3598 + 4679 + 5807 + 7563 + 6954. 

5. 48267 + 70965 + 32968 + 59437 + 73865. 

6. 386742 + 59305 + 7647 + 859 + 36 + 9. 

7. 19 + 168 + 37 + 647 + 38 + 74 + 96 + 59 + 1378. 

8. $93.86 + $829.65 + $2250.25 + $3.16 + $9614.37. 

9. $68.43 + $9.26 + $835.48 + $7.09 + $50683.27 + $43.86. 

10. $325 + $86 + $89587 + $29 + $1685 + $906 + $360275. 

1 1. $57.59 + $6137.85 + $8.37 + $296.83 4- $0.39 + $0.67 + $8.97. 

NoTB. — Longer examples may be made by combining two or moN 
examples. 



ADDITION. 2r 

CONCRETE ORAL PROBLEMS. 

66. i. Mary bought a pound of candy for 28 cts., some 
nuts for 8 cts.^ and some dates for 14 cts.; find the cost 
Df alL 

2, Find the sum of 6 dimes 3 cents, 2 dimes 9 cents, anc 
3 dimes 5 cents. (1 dime = 10 cents.) 

3. John paid 53 cts. for a comb, 29 cts. for a tooth-brush, 
and 35 cts. for soap ; find the cost of alL 

^. A man travels four days as follows: the first day 
18 miles, the second 23 miles, the third 25 miles, the fourth 
31 miles ; how far does he travel in all ? 

5, John caught 13 fish, William 17, Harry 25, and James 
86 ; how many did they all catch ? 

Note. — ^The papils should be required to compose oral problems, and 
to write tbem neatly in correct language. These may frequently b6 
used with profit for a class exercise. 

CONCRETE WRITTEN PROBLEMS. 

67. i. A man receives $5895 for his farm and $3956 for 
his cattle and farming utensils ; how much does he get for all ? 

2. I own a house and lot worth $9650, and a mill worth 
$5875 ; how much are both worth ? 

3. I deposit in a bank at one time $1389, at another $2869, 
at a third $3675, and at a fourth $4867 ; how much have I 
in the bank ? 

4. I buy a farm for $3896. After expending $297 for fence& 
'and $837 for new buildings, I sell it so as to gain $1987 ; how 

much do I get for it ? 

5. A nurseryman sold 2845 apple trees, 3687 peach trees, 
389 apricot trees, 9673 plum trees, and 1166 pear trees; how 
many trees in all did he sell? 

6. A butcher sold 3967 lb. of beef, 2869 lb. of pork, 1368 Ih 
of mutton, and 965 lb. of veal ; how many pounds of meat did 
he sell ? \ 



^ 
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7. I pay in one year $875 for rent, $1385 for groceries, 
$687 for meat, $878 for clothing, $339 for servants' hire, and 
$466 for incidentals; how much do I spend in one year? 

8. A father gives to his oldest son $18395, to his seconq 
son $15680, to his daughter $12675, and to his wife $5825 
more than to his oldest son ; how much does he give 
to all ? 

9. I pay $175 for a sleigh, for a carriage $137 more than 
for the sleigh, and for a span of horses $365 more than for 
the sleigh and carriage together ; find the cost of all. 

10. A speculator bought a drove of cattle for $36895 and 
sold so as to gain $15868 ; find his selling price. 

11. Three brothers buy a farm together; the first pays 
$3560, the second pays $1875 more than the first, and the 
third pays $755 more than the first and second together ; how 
much does the farm cost ? 

12. I begin business with a store worth $5600, fixtures 
worth $386, and goods worth $35875. During the first year 
I gain $5875 ; how much am I worth ? 

13. An oil-well produced in January 3589 baiTels of 
petroleum, in February 5675 barrels, in March 6844 barrels, 
and in April 7660 barrels ; how many barrels did it produce 
during the four months ? 

i^. A coasting vessel brought 83965 pine-apples from l£a 
vana to New York City on her first trip; on the second, 
75698 ; and on the third, 90877 ; how many did she bring 
in all ? 

15. Rhode Island contains 1250 square miles, Connecticut; 
3740 more than Rhode Island, Massachusetts 2075 more than 
Rhode Island and Connecticut together, and New Hamp- 
shire 990 more than Massachusetts ; find the area of the four 
states together. 

16. A, B, and C go into business together ; A invests $35650, 
B $13875 more than A, and C $1875 more than A and B 
together ; how much do they all invest in the business? 



SUBTRACTION. 

i. Henry caught 15 fish and James caught 8 fish ; how 
many more did Henry catch than James ? 15 fish are how 
many more than 8 fish ? 15 is how many more than 8 ? 
What number added to 8 will make 15 ? 

68. The difference between two numbers is a number 
which, added to the smaller, will give a result equal to the 
greater. 

Thus, the difference between 15 and 8 is 7, l^ecause 7 added to 8 
makes 15. 

69. Subtraction is the process of finding the difference 
between two numbers. 

70. The greater of two numbers whose difference is to be 
found is called the minuend. 

71. The smaller of two numbers whose difference is to be 
found is called the subtrahend. 

73. The result in subtraction is called the remainder. 

73. The sign of subtraction is — , and is read minus 
or less. 

Thus, 14—6 means that 6 is to be subtracted from 14, and may be 
read, 14 minus 6, or 14 less 6. 

2, Can you subtract 7 cts. from 19 cts. ? What kind of 
numbers are they? 

3. Can 8 marbles be subtracted from 12 eggs? What 
kind of numbers are they? 

74. Principles. — I. Only like numbers, and units of 
the same order, can he subtracted. 

II. The remainder is always like the . minuend and 
subtrahend, i 



26 BUBTRAGTION. 

7S» To find the dlffereuce between two numbers, 
the minuend being* less than 20 and the subtrahend 
less than lO. 

4- If $6 is subtracted from $15, what is the remainder f 
What is the siihtrahend? What is the minuend f What 
Dumber added to the subtrahend will giye the minuend ? 

76. The remainder added to the subtrahend always gives 
the minuend for the sum ; hence, to determine the differ- 
ence between two numbers, it is necessary to find what 
number added to the smaller will make the larger. 

77. The difference between any two numbers, the larger of 
which is less than 20 and the smaller less than 10, should first 
be learned objectively. 

78. The subtraction table is given in the Appendix, 
page 319. 

79. To find the difference betw^een numbers ex- 
pressed by tm^o or more figures. 

L Required the difference between 40462 and 19287. 

Explanation. — 1. Begmning with nnits, 7 cannot be Process, 

soblncied from 2 ; 1 ten is therefore taken from the 6 40462 

lems of the minuend, changed to nnits and added to the 19287 
2, i»Mfc¥ifig 12 units ; 7 nnits subtracted from 12 units gives 



5 units, which is written in units' place in the remainder. «■& j- i c^ 

2. Taking 1 ten from the 6 tens of the minuend left 5 

tens : the 8 tens of the subtrahend cannot be subtracted from 5 tens;, and 
hence 1 of the 4 hundreds of the minuend is taken and changed to tens, 
making 15 tens in all ; 8 tens from 15 tens gives 7 tens, which is written 
in tens' place in the remainder. 

3. 2 hundreds subtracted from the 3 hundreds left after changing 1 of 
the hundreds to tens, gives 1 hundred, which is written in hundreds' 
place in the remainder. 

4. Since there are no thousands in the minuend, 1 ten-thousand is 
changed to thousands, and the 9 thousands of the subtrahend subtracted 
from the 10 thousands gives 1 thousand for thousands' place in the re- 

mninder. 
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5. From the 3 ten- thousands left in the minuend the 1 ten-thousand is 
subtracted, giving 2 ten-thousands for the highest order in the remainder. 

Note. — In practice the following is all that needs to be said or 
thought : 7 from 12 is 5, 8 from 15 is 7, 2 from 8 is 1 ; 9 from 10 is 1 ; 
1 from 3 is 2. 

11. Required to find tlie diflferenee between 6000 and 2347. 

Explanation. — Since there are no hundreds, tens, or Process, 
imits in the minuend from which to subtract the corre- 6000 

sponding orders of the subtrahend, 1 of the thousands is 2347 

taken and changed to hundreds, 1 of the 10 hundreds thus 

obtained is changed to tens, and 1 of the 10 tens is changed 3653 

to 10 units. 7 units from 10 units gives 8 units, 4 tens from 9 tens gives 
5 tens, 3 hundreds from 9 hundreds pfives 6 hundreds, and 2 thousands 
from 5 thousands gives 8 thousands. 

80. Rule. — I. Write the subtrahend under the minu- 
end, so that units of the same order shall stand in the 
same column. 

II. Begin at the right and subtract ea^h figure of the 
subtrahend from that above in the same column. 

III. When any figure of the minuend is less in value 
than that of the same order in the subtrahend^ add 10 
to it before subtracting; and then consider the next 
figure of the minuend as diminished by 1. 

Proof. — Add the remainder to the subtrahend, and 

if their sum is equal to the minuend, the worh is correct. 

Note. — For a different method in subtraction, see Appendix, page 319. 

81. Write frmn dictation and find tlie difference 6c- 
tween: 

1. 2. 3. 4. 5. 

7596 9658 18741 70813 80715 

3485 2356 9298 15358 70118 

6. 7. 8. 9. 

170560 200504 487564 897003 

85452 79623 287664 799452 
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28 SUBTRACTION. 

83. The following exercise, which requires pupils to giv« 
remainders at sight, is designed to facilitate written work in 
subtraction. 

83. Awnonnce remainders at sight: 

Read answters : 1. From left to right ; 2. From right to left ; 3. From 
top to bottom; 4 From bottom to top ; 5. As directed by the teacher. 

1st, 2d, 3d. 4th. 5th. 6th. 7th. 8th. 9th. 10th, 

11 13 4 6 8 10 13 14 10 11 
653218 9 793 



\ 

b) 


8 


12 


12 


12 


9 


5 


3 


4 


10 


8 


5 


9 


6 


4 


5 


1 


2 


1 


HI 


8 
2 


9 
6 


6 
1 


3 
2 


7 
5 


9 
3 


10 

7 


5 

4 


7 
3 



I> 



1 



£ 






H 



10 


12 


5 


13 


11 


15 


14 


7 


6 


5 


6 


3 


2 


8 


5 


6 


5 


7 





3 


4 


9 


6 


5 


13 


10 


12 


9 


8 


11 


1 


2 


4 


1 


7 


3 


4 


1 


3 


7 


16 


14 


11 


12 


6 


7 


17 


11 


9 


10 


8 


6 


9 


7 


3 





8 


4 


9 


4 


9 


7 


18 


8 


6 


8 


9 


16 


12 


8 


5 


6 


9 


5 


6 


4 


7 


9 


8 






7 


6 


13 


11 


7 


10 


15 


7 


8 


9 


1 


5 


6 


8 


2 


5 


7 


4 


6 


8 



10 


16 


14 


11 


15 


13 


12 


15 


8 


14 


2 


7 


9 


2 


9 


4 


9 


8 


7 


8 



Note. — This table, as well as those already given, should be fro 
quently practiced upon. 
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84. 


SubtviJict 


as indicatetl 


• 






i. 


175364- 


-94872. 


IL 


721010- 


-354019. 


2. 


231562- 


-87968. 


12. 


936061- 


-847079. 


3. 


412653- 


-298387. 


13. 


1623802- 


-908939. 


4' 


628341- 


-598389. 


U^ 


1010304- 


-841705. 


5. 


932467- 


-369849. 


15. 


2005021- 


-1983037. 


6. 


745354- 


-698746. 


16. 


2103000- 


-837501. 


7. 


392738- 


-108009. 


17. 


2420030- 


-1940041. 


S. 


842005- 


-608927. 


18. 


3010007- 


-1012008. 


9. 


803064- 


-487675. 


19. 


4201021- 


-3302032. 


10. 


238013- 


-199815. 


20. 


5300060- 


-3099909. 
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85. When several numbers are connected by the signs 
+ and — , the operations indicated must be perfoimed in 
flie order of the signs, commencing at the left. 

Thus, to find the value of 6 + 9—5 + 7, add 6 and 9, subtract 5 fro» 
the sum, and add 7 to the remainder. 

86. The parenthesis^ ( ), is used to include several 
quantities to be treated as one. A vinculum, , serves 
the same purpose. 

Thus, (6+9)— (5 + 7) denotes the difierence between the sum of 6 and 
9 and the sum of 5 and 7. The same is denoted by 6 +9—5 + 7. 

87. Find the value of: 

i. 25—11—7 + 3. 



2. 25-(ll— 7)+3. 

3. 25— 11— (7 + 3). 

4. 35 + 14—9—5. 

5. 35^-i4_(9-.5). 

6. 33 — (24— 13) -9. 

7. (75 + 33) -(36 + 40). 

8. 18— (3— 2) + 17-5. 

9. 1225—106—708. 



10. 
11. 
12. 
13. 

U. 

15. 
16. 
17. 
18. 



1875—927 + 465. 
2349—902—367. 
187— (68 + 41) + 47. 
236—92—49—98. 



387—83—46—28. 
708 + 405—98—125. 
708—405 + 98—125. 
708— (405 + 98)— 125. 
708— (405— 98— 125V 
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ORAL EXERCISES. 



88. 1. Subtract by 2's from 48 to ; from 49 to !• 
^. By 3's from 60 to ; from 61 to 1 ; from 62 to 2. 

In like manDer, subtract 

S. By 4's from 64, from 66, from 66, and from 67 ; by 5's 
from 70, 71, 72, 73, and 74. 

4. By 6's from 72, 73, 74, 75, 76, and 77. 

5. By 7's from 77, and from each successive number up 
to 83. 

6. By 8's from 80, and from each successive number up 
to 87. 

7. By 9'8 from 90, and from each successive number up 
to 98. 

8. Subtract 3 from 91, 81, 71, 61, 51, 41, 31, 21, and 11. 

9. Subtract 4 from 90, 80, 70, etc. ; from 91, 81, 71, etc.; 
from 92, 82, 72, etc. ; from 93, 83, 73, etc. 

10. In like manner, subtract 5, 6, 7, 8, 9 from 90, 80, 70, 
etc. ; from 91, 81, 71, etc. ; from 92, 82, 72, etc. ; from 93, 
83, 73, etc. 

CONCRETE ORAL PROBLEMS. 

89. i. I buy a comb for 15 cents; how much change 
should I receive out of 25 cents ? 

j^. A boy has 17 marbles in one pocket and 10 in another; 
how many more does he have in the one than in the other ? 

3. John earns 14 dimes in one day, and his brother earns 
7 dimes; how many dimes per day does John earn more than 
his brother ? 

4' Mary earned 13 cents and found 7 cents, and her father 
gave her enough to make 50 cents ; how much did she re- 
ceive from her father ? 

/j. Henry had $17, and after earning 120, he deposited $25 
in the bank and loaned $5 to his brother ; how many dollars 
had he left ? 
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6. TilLj coat cost $17, my hat $8, and my boots 15 ; how 
much more did my coat cost than my hat and boots together? 

7. A lady purchased a dress for $43 and a shawl for $17 ; 
how much change should she get from a hundred-dollar bill ? 

8. A farmer goes to market with a load of potatoes and 
apples ; for the potatoes he gets $32, for the apples $18 ; with 
the-proceeds he buys groceries costing $14, and dry-goods for 
$19 ; how much has he left ? 

9. 23 of 50 seats in a railroad car are occupied. At a 
stopping place, 7 gentlemen and 9 ladies get in ; how many 
seats are still vacant ? 

10. A grocer bought 5 dozen eggs, of which he sold 26 
and broke 9 in handling; how many were left? 

CONCRETE WRITTEN PROBLEMS'. 

90. i. A public school contains 1155 pupils; 678 arc 
girls ; how many are boys ? 

^. A man that was born in 1839, was married in 1872; 
how old was he at his marriage ? 

3. From a flock of sheep numbering 912 there were sold 
485 ; how many remained ? 

4* A farmer put into his cellar 832 bushels of apples, and 
they were all frozen but 387 bushels ; how many bushels were 
frozen ? 

5. I have $2150 in cash, all of which is in the bank except 
. $378 ; find how much is in the bank. 

6. A man buys a farm for $5895, and sells it for $8340 ; 
find his gain. 

7. A merchant gained $1199 by selling a lot of goods for 
$7465 ; how much did they cost ? 

8. A drover has 3250 sheep and 2873 hogs; how many 
more sheep than hogs has he ? 

9. A father leaves 1^30500 to his son and $18950 to his 
daughter; how much more does the sou receive than the 
daughter ? 
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10. I buy a house for $35426, and pay all but 18768 ; hoMP 
much do I pay ? 

11. The last payment on a farm costing $13325, was $4876; 
how much had been paid before ? 

12. The distance around the earth is 24899 miles, and the 
distance around the moon is 6786 miles ; how much farther is 
it around the earth than around the moon ? 

13. The highest mountain in the world is Mt. Everest, in 
Asia, 29002 ft. high ; the highest in North America is Mt. St 
Eliaa, 17900 ft. ; how much higher is Mt. Everest? 

14' I have a certain sum of money ; after saving $3575 
more, I can buy a property I want for $8420, and have $1328 
left ; how much have I ? 

15. The area of England is 50922 sq. miles, of Wales 7398 
sq. miles, of Scotland 29819 sq. miles, and of Ireland 32531 
sq. miles ; which is larger, and how much, all these together 
or California, whose area is 158360 sq. miles ? 

16. A merchant bought a store and fixtures for $11875, 
and laid in goods costing $17835 ; during the year he sold goods 
amounting to $8568, after which he disposed of store and all 
for $23975; did he gain or lose, and how much ? 

17. Bought a farm for $20875 and made on it two pay- 
ments, one of $5832, the other of $12968 ; what is still due ? 

18. Three men invested $185625 in business ; the first put 
in $61235, the second $9876 less than the first ; what was the 
investment of the third, who contributed the remainder? 

19. A father gave to the younger of two sons $15875 with 
which to begin business ; to the older he gave $3738 less than 
to the younger ; he then had left $45673. How much was he 
worth at first ? 

20. According to the census of 1880, New York City con- 
tained 1206299 inhabitants, Brooklyn 566663, Jersey City 
120722, and Hoboken 30999 ; if they were all united under 
one city government, how much larger would London be, 
whose population is 3814571 ? 



MULTIPLICATION. 

i. If a man earns $7 in one day, how mnch will he ean^ 
at the same rate in 5 days? $7 + $7 + $7 + $7 + l7 are how 
many dollars ? 

2. 9-f-9 + 9 + 9 are how many? Four %^^ are how many ? 
4 times 9 are how many ? Five ys are how many ? 5 times 
9 are how many? Six 9*8 are how many ? 6 times 9 are how 
many ? 

91. If a number is repeated several times the sum may be 
found by addition, or given from memory. When given from 
memory, the process is called multiplication and the sum is 
called a product. 

When the numbers are large, partial products are given from memory 
tod the entire product is found by uniting the partial products. 

92. Multiplication is the process of taking one number 
as many times as there are units in another. 

93# The number repeated or multiplied is called the 
multiplicand. 

94. The number which indicates how many times the 
multiplicand is to be taken is called the multiplier. 

95. The result obtained by multiplication is called the 
product. 

96. The factors of a number are the numbers which mul 
tiplied together will produce it 

The multiplicand and multiplier are &ctors of the product. 

97. When the product of more than two numbers is 
found by multiplying the first by the second, that result by 
the third, etc., the process is called continuous multiplica^ 
tion, and the final result the continued product* 
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3, 4 times 5 are how many? 5 times 4 are how many ^ 
What is the continued product of 2, 3 and 4? Of 4, 3 
and 2? Of 4, 2 and 3? 

98. The product of two or more factors will be the same 
in whatever order they are used. 

99. The sign of multiplication is x , and is read muU 

tiplied hyy or times. 

H Thus, $7x5 is read $7 multiplied hy 5, or 6 times #7. 7x6, two ab- 
stract numbers, may be read, 7 times 5, or 6 times 7. 2 x 3 x 5 is read, 
the continued product of 2,3 and 5. 

4* Can you multiply 15 by 4 ? Is the multiplicand con- 
crete or abstract ? Ihe multiplier ? The product ? 

5, Can you multiply 5 by 4 ? What kind of a number ia 
the multiplicand ? The multiplier ? The product ^ 

6. Can you multiply 5 by $4 ? $5 by $4 ? 

100. Principles. — I. The multiplicand may he either 
concrete or abstract. 

II. The multiplier is always ahstra,et. 

III. The product is always like the multiplicand. 

101. To find the product of any two numbers from 
1 to 12. 

103. The product of any two numbers from 1 to 12 should 
first be found by addition, and then memorized. 

103. The multiplication table is given in the Appendix, 
page 320. 

104. To multiply with accuracy and rapidity, one must 
know at sight the product of any two numbers from 2 to 12. 
The exercise on the following page contains the combina^ 
tions of these numbers, and should be practiced until pupili 

k can read it in any direction correctly, and without hesitation 
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105. Announce j?roduct8 at sight : 

Read answers : 1 . From left to right ; 2. From right to left ; 8. From 
top to bottom ; 4. From bottom to top ; 6. In any order suggested by the 
teacher. 

1st. 2d. 3d. 4th. 5th. 6th. 7th. 8th. 9th. 10th 

68 10 95429 11 7 
37639 11 742 6 



B 



i 



F 



-1 



6 


5 


3 


12 


11 


9 


8 


6 


5 


7 


7 


4 


5 


4 


11 


7 


5 


4 


6 


J 


5 


4 


10 


12 


9 


4 


5 


3 


6 


8 


11 


7 


7 


3 


2 


4 


10 


_6 


J 


^ 


9 


11 


12 


8 


10 


11 


4 


9 


12 


7 


11 


6 


2 


10 


11 


9 


12 


6 


5 


6 


11 


3 


7 


10 


11 


4 


11 


4 


3 


4 


3 


7 


10 


4 


12 


10 


4 


8 


10 


9 


6 


8 


2 


8 


9 


6 


10 


12 


7 


4 


5 


11 


10 


3 


5 


11 


8 


6 


3 


6 


8. 


5 


3 


5 


7 


11 


12 


6 


5 


9 


8 


5 


12 


7 


9 


10 


7 


6 


12 


9 


3 


6 


2 


8 


12 


10 


8 . 


10 


9 


11 


8 


10 


9 


6 


12 


10 


4 


5 


8 


8 



f2 4 5 12 11 7 11 12 2 6 



1 



3 12 8 10 7 9 7 12 9 10 
11 9 12 9 7 12 4 S \ft ^^ 



36 



MULTIFLIGA TION. 



106. jRead and answer: ^ 

1. 5+5 + 5 is equal to how many times 5 ? 4 times 5 = ? 
5time85 = ? 5 times 6 = ? 5x7 = ? 5x8 = ? 5x9 
= ? 5x11=? 11x5 = ? 9x5 = ? 8x5 = ? 

2. $9x5 is equal to how many dollars ? $9x6 = ? 
$9x8 = ? 8 times $9 = ? 6 times 9 = ? 

,?. 2x4x7 = ? 7x4x2 = ? 4x7x2 = ? 
^ 4- What is the continued product of 2, 3, 4 and 5 ? Of 
3, 4, 3 and 2? Of 2, 3, 5 and 7 ? 

5. What is the number whose factors are 3, 5 and 2? 
3, 5 and 3? 5, 3 and 4? 6, 2 and 3 ? 6, 2 and 5 ? 6, 3 
and 4 ? 6, 3 and 5 ? 

107. To find the product of two numbers when tlie 
multiplier is expressed by a single figrure. 

I. Eequired the product of 14378 multiplied by 6. 

Process. 



Explanation. —1. The product of 8 units mnl- 
tiplied by 6 is 48 units, or 4 tens and 8 units ; the 
8 units are written in the units' place of the 
product and the 4 tens reserved to be addcxl to 
the tens. 

2. The product of 7 tens multiplied bj 6 is 
42 tens, or 4 hundreds and 2 tens ; the 4 tens 
reserved when added make 6 tens, which are 
written in tens' place ; and the 4 hundreds are 
reserved to be added to the hundreds. 

3. In the same manner the hundreds,thousands, 
etc., are multiplied, giving 86268 for the entire 
product. 

108. Fiml the product of: 



/ 



1. 

2. 
3. 

4. 

5. 
6. 



1728 X 2. 
4862 X 3. 
8324 X 4. 
5680 X 5. 
7359 X 6. 
8000 X 7. 



7. 6007 X 8. 

8. 3068 X 9. 

9. 13875 X 8. 

10. 37659 X 6. 

11. 23865x5. 

12. 756830x7. 



14378 
6 

86268 

Analysis. 

8x6= 48 

70x6= 420 

300x6= 1800 

4000x6 = 24000 

10000^6 = 60000 

14378 X 6 = 86268 



13. 800499 x 9. 

IJf. 307090 X 7. 

15. 836592 x 4. 

IG. 376059 X a 

17. 865497 x 6. 

18. 708096 x 9. 



/" 
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109. To find tUe product of two iiiiuibet*8 when tb« 
multiplier is expressed by two or more figures. 

1. Eequired the product of 673 multiplied by 264. 

Explanation. — 1. The multiplicand is mul- 
tiplied by the 4 units of the multiplier, giving 
for a product 2202, which is so written that 
the right-hand figure shall stand under the 
units' figure of the multiplier. 

2. The multiplicand is multiplied by the 
^6 tens of the multiplier, giving for a product 

8438 tens, which is so written that the right- 
hand figure shall stand under the tens of the 
multiplier. 

8. In the same manner, the multiplicand 
is multiplied by the 2 hundreds of the multi- 
plier. 

4. The partial products are added, giving 
151272 for the entire product. 

110. Rule. — I. Write the multiplicand and multir 
plier so that units of the same order shall stand in the 
sam^e column. 

11. Multiply the multiplicand by each significant fig- 
ure of the multiplier, u/Hting the first or right-hand 
figure^^ of each partial product under the figure of the 
multiplier used. 

111. Add the partial products. 

Proof. — Multiply the multiplier by the multiplicand, 
and if the prodioct is the sam^e, the work is correct. 





Process. 

573 
264 




2292 
3438 
1146 




151272 


573 
573 
573 


Analysis. 
X 4- 2292 
X 60= 34380 
X 200 = 114600 


573 


X 264 = 151272 



111. Find the product of: 



1. 143 X 24. 

2. 167 X 35. 

3. 326 X 29. 

4. 387 X 48. 
6. 409 X 64. 
e 532x75. 



7. 746 X 972. 

8. 789 X 796. 

9. 987 X 687. 

10. 1847x876. 

11. 3959x987. 

12. 4584x703. 



13. 66498 X 7009. 

14. 71487x4567. 

15. 98547 X 5678. 

16. 86456 X 6789. 

17. 59387 X 7890. 

18. 58973 K^'>^^^ 



-,*?? 
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\X2t* To find the product of two factors, when there 
are ciphers at the rig^ht of tlie significant fig^ures of 
one or both. 

I. Eequired to multiply 375 x 100. 

Explanation. — 375 multiplied bj 100 is eqoal to 875 
limes 100, or 375 hundreds. Hence, to multiply a num- 
ber by 10, 100, 1000, etc., annes as many ciphers to the 
multiplicand as there are ciphers in the multiplier. 

II. Eequired to multiply 870 by 2500. 

Explanation.— 870 multiplied by 2500 equals 87 x 
10x25x100; and since the factors may be taken in 
any order, 87 may be multiplied by 25 and the 
product by 1,0 x 100, or 1000. Hence, to find the prod- 
uct of two factors, one or both having ciphers at the 
light of the significant figures, first find the product of 
the numbers expressed by the figures at the left of the 
ciphers, and then annex to it as many ciphers as there 
are at the right in both of the factors. 



Process. 
375 

10 

37500 

Process. 

870 
2500 

435 
174 

2175000 



113. Rule. — Find the product of the parts of the 
multiplicand and multiplier expressed by the signifi- 
cant figures at the left of the ciphers, and then annex 
as many ciphers as there are at the right in both factors. 



114, Find the 

1. 457 X 30. 

2. 1325 X 60. 

3. 2386 X 50. 

4. 4096 X 70. 

5. 5836 X 80. 

6. 3600 X 800. 



product of: 

7. 7600 X 900. 

8. 5000 X 400. 

9. 8300 X 700. 

10. 3600 X 500. 

11. 7500x600. 

12. 8310 X 7500. 



13. 
U. 
15. 
16. 
17. 
18. 




115. Find the continued product of : 

1. 784 X 420 X 500. 6. 

367 X 408 X 700. 7. 

598 X 750 X 260. 8. 

400 X 900 X 287. 9. 

650 X 750 X 850. 10. 



327 X 456 
439 X 548 
300 X 790 
900 X 900 
789 X 697 



9250 X 8600. 
3060 X 3900. 
8970 X 9800. 
8500 X 600a 
9000 X 400a 
7000 X 5000, 

X 500 X 700. 

X 600 X 8oa.- 

X 850 X 740. 
X 425 X 985. 
X 600 X 900. 
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116. When the sign of multiplication is used with the signs 
of addition and subtraction^ the indicated products must be 
found first, except when the quantities joined by the latter 
are united by the parenthesis or vinculum. 

Thiu, to find the valae of 5+4x8—8, multiply 4 by 3, add tht 
product to 5, and subtract 8 from the sum. 

117. Perform the operatifnis indicated: 



1. 564x987—456x25. 



g. 17584—9869x8009. 

3. 3869x234+756. 

4. 8869 X (234+756). 

5. 17560—648x25. 



6. 8987-764x5. 

7. (8987— 764) X 5. 

8. (8987 + 764) x 5. 

9. 95—50 + 35x7. 
10. 95^^^^ X 35^. 



11. 89763 X 687+45983 x 603—984 x 789. 

IB. 75 X 84 X 93 X 60—23 x 32 x 90 x 80 + 750 x 90. 

13. 75486—250 x 875 + 1400 + 187500 + 94302. 

14. 875x234-98 + 65 x 98 + 8760- (8794 - 789). 

CONCRETE ORAL PROBLEMS. 

118. i. What is the value of 9 tons of hav at 7 dollars 
per ton? 

^. What ie paid for 8 oranges at 5 cents each ? 

3. How much do 9 sacks of salt cost at 3 dollars per sack ? 

4» If a man walk 7 miles an hour, how far will he walk in 
12 hours ? 

5. In 8 weeks how much more can a man earn at 12 dollars 
a week than at 7 dollars a week ? 

6. If I buy sheep at 6 dollars a head and sell them at 8 dol- 
lars a head, what do I make on 20 sheep ? 

7. How many hours in one week ? 

8. How many minutes in 11 hours ? 

9. In one bushel there are 4 pecks; what will 4 bushels of 
potatoes cost at 20 cents a peck ? j 
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10. In one gallon there are 4 quarts ; what will 3 gallons ol 
milk cost at 8 cents a quart ? 

11. Henry has 12 marbles and John has twice as many ; 
how many have they together ? 

1^. I buy 6 quarts of chestnuts at 8 cents a quart, and 5 
quarts at 5 cents a quart; what is my profit, if I sell all at 9 
cents a quart ? 

13. If I exchange 6 tons of hay at $9 a ton for 20 cords ot 
wood at $3 a cord, how much cash must I pay ? 

i^. Two ships sail from the same place, one east at 8 miles 
an hour, the other west at 9 miles an hour; how far apart are 
they in three hours ? 

15. A boy earns 5 dollars a week ; his brother earns three 
times as much, and his father earns four times as much ; what 
would be, their united wages for 4 weeks ? 

CONCRETE WRITTEN PROBLEMS. 

119. L Find the cost of 346 acres of land at $165 pel 
acre. , 

2. What will 756 tons of hay cost at $27 per ton ? 

3. On a steamer from New York to Aspinwall there were 
378 passengers, each of whom paid $83 fare ; how much did 
all pay ? 

4» A sailing vessel that averages 8 miles per hour, requires 
just 25 days of 24 hours each to go from San Francisco to 
Japan ; how far is it ? 

5. Find the cost of 43 sleeping-cars at $8975 each. 

6. What cost 375 cords of hickory wood at $7.75 per cord ? 

7. A steamer that averages 267 miles per day can go from 
New York to the Cape of Good Hope in 25 days ; find the 
distance. 

8. To build a certain railroad 189 miles long cost $47847 
per mile ; what did the road cost ? 

9. In one mile there are 1760 yards; how many yards in 
827 miles ? 



\ 
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10. A man buys a drove of 369 horses, for which he pays 
on an average $175 each ; how much do they all cost? 

11. Find the cost of 875 bushels of wheat at $1.35 per 
bushel. 

1^. A farmer plants on each of 87 acres 8956 hills of com ; 
iDW many does he plant in all ? 

13. An importer sold 23 rolls of Axminster carpet at 14.37 
per yard; what did he receive for it, if each roll contained 
165 yards ? 

14' A drover traded 465 cattle worth $49 a head for a farm 
of 389 acres worth $85 per acre, and paid the difference in 
cash ; how much cash did he pay? 

15. A man bought one farm of 325 acres at $63 an acre, 
and another of 247 acres at $87 per acre ; he sold both for $76 
per acre. Did he gain or lose, and how much ? 

16. I bought 36 car-loads of wheat at $1.53 per bushel, 
and sold it at $1.71 per bushel ; find my gain, if each cat 
contained 413 bushels. 

17. A contractor built a row of 23 houses all alike, each o'l 
which cost him $2375.74; he sold them at $2735 each; find 
his gain. 

IS. A miller owed $15000; he gave in payment 975 barrels 
of flour at $7.63 per barrel, 1235 bushels of oats at $.37, and 
some cash, after which he still owed $1828.80; how much 
cash did he pay ? 

19. According to the best authority, light travels at the 
rate of 185172 miles per second, and in reaching the earth from 
the sun requires 493 seconds ; how far away is the sun ? 

£0. A passenger train running at the average rate of 34 
miles, requires 28 hours to go from New York to Chicago ; 
what is the distance ? 

^1. A speculator bought 15 car-loads of potatoes at $1.15 
per bushel ; he sold 3756 bushels at $1.38 per bushel, and the 
rest at $.98 per bushel; if each car contained 375 bushels, did 
he gain or lose, and how much ? 




DIVISION. 

i. How many 7's are there in 35? 5 times 7 are hoi% 
many ? 7 is contained how many times in 35 ? 

2, $5 is contained how many times in $20 ? In 125 ? 
In $30? In $50? In $75 ? 

3. If $24 is divided into 4 equal parts, how many dollars 
will there be in each part? How many dollars will there be 
in each part, if $24 is divided into 6 equal parts ? 

130. Division is the process of finding how many timet 
one number is contained in another of the same kind ; or of 
dividing a number into equal parts, the number of parts being 
given. 

131. The number divided is called the dividend. 

133. The number by which the dividend is divided is 
called the divisor. 

133. The result is called the quotient. 

The quotient indicates the namher of times one number is contained 
in another ; or it is one of the equal parts into which a number is divided 

134. The remainder is the part left over when the divisor 
is not contained an exact number of times in the dividend. 

Thus, $8 is contained 6 times in |55 and $7 is left over ; %1 in this 
ease is the remainder. The remainder is a part of the dividend, and 
therefore of the same denomination as the dividend. 

135. The sign of division is -r-, and is read divided by. 

Division is also indicated by writing the dividend above and 

the divisor below a short horizontal line, or by writing the 

divisor before the dividend with a curved line between. 

45 
Thus, each of the expressions, 45-^9, -^, and 9)45 means thai 

45 is to he divided by 9. 
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126« The signs of multiplication and division take prece- 
dence over those of addition and subtraction, except when the 
quantities joined by the latter are united by the parenthesii 
or vinculum. Thus, 

14-8x2 + 8-1-4 = 14-6+2 = 8+2 ^ 10. 
(14-8) x2+8-f-4 = 11 x2 + 8-f-4 = 22+2 = 24. 

When the signs of multiplication and division are used in 
immediate succession, the parenthesis or vinculum is needed 
to indicate which operation is to be performed first. 

Thus, 5x8+4x2 is ind efinite. It maj mean (5 x 8) -h (4 x 2), of 
•5x8-f-4)x2, or 5x(8-f-4x2), etc. 

1S7. Metid and answer: 

1. If 118 is divided equally among 3 boys, how many dol 
lars will each boy receive ? 

2. If the dividend is 51 and the divisor 9, what are the quo- 
tient and remainder ? 

3. 2+3+4—5 + 6-^2=? 8—3 + 10-^2-7 = ? 

4. 9-^3 + 12-T-2=? 3x6—4x2 = ? 4x6-^3x4 = ^ 

5. 2+3+4-5 + 9-r.2=? 4+3x4—5 + 6x2 = ? 

6. The divisor is 8 and the dividend 65 ; what are the quo- 
tient and the remainder ? 

7. The remainder is 3, the divisor 9, and the quotient 7 ; 
what is the dividend ? 

8. The quotient is 7, the remainder 5, and the dividend 
47 ; what is the divisor ? 

9. How many equal parts, each containing 9 units, are 
there in 63? 36? 81 ? 45 ? 54? 

10. If there are 27 eggs in a basket and you take out 9, 
how many will be left ? If you take out 9 more, how many 
will be left? How many times can you take 9 eggs out of a 
basket containing 27 eggs ? 

11. Find by subtracting how many 9*s there are in 36. 

12. How many 7's in 42? How many in 63 ? 7 is con* 
tained in 42 how many times ? In 63 ? 
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13. $5 is contained how many times in $30 ? What kind ol 
a number is the divisor — abstract or concrete ? The divi- 
dend ? The quotient ? 

iJf. If » man earns $35 in 5 days, how much does he earn 
each day? If $35 is divided into five equal parts, how many 
dollars in each part ? What kind of a number is the divisor? 
The dividend? The quotient? 

128. Principles. — I. // the division consists in find- 
ing how many times one number is contained in 
another, the dividend and dimsor ai^e liJce numbers, and 
the quotient is abstract, 

II. If the division consists in dividing a nurnber into 
equal -parts, the dividend and quotient are like numbers ^ 
and the divisor is abstract, 

III. ITie divisor and quotient are factors of the divi- 
dend, 

IV. The remainder is always less than the divisor and 
of the same denomination as the dividend. 

129. To divide when the divisor is expressed by one 
ligure and the dividend is less than lO times tlie di- 
visor. 

ISO, In this case, since division is the reverse of multipli- 
cation, to know how many times the divisor is contained in 
the dividend, it is necessary to remember by what number the 
former must be multiplied to give the latter. 

Thus, to know that 7 is contained 6 times in 42, it is necessary to re- 
member that there are six 7's in 42, or that 6 times 7 are 42. 

131. The following are models for oral exercises, designed 
to teach pupils how to find the number of times one number 
\s contained in another. 

1. 5 X 6 = 30 ; therefore 30^5 = 6, and 30-7-6 = 5. 

2. 7 X 5 = 35 ; therefore 35—7 = 5, and 35-^5 = 7. 

3. 7 X 9 = 63 ; therefore 63-r-7 = 9, and 63-i-9 = 7. 
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13S. To find the quotient of one number divided by 
another when the diyisor is expressed by one fissure. 

I. Eequired the quotient of 9698 divided by 7. 



Process. 

7 ) 9698 

13851 

Analysis. 
7000+7 = 1000 



2100 -f-7 = 

560+7 = 

86-1-7 = 

3-h7 = 



800 

80 

5 



» 



Explanation. — 1. The 9 thousands of the divi- 
d#nd divided by 7 gives 1 thousand for a quotient 
and a remainder of 2 thousand, or 20 hundred. 

2. The 1 thousand is written in thousands' 
place in the quotient, and the 20 hundreds added 
to the 6 hundred for the next partial dividend. 
The divisor is contained in 26 hundred, 8 hundred 
times, with a remainder of 5 hundred, or 60 tens. 

8. The 8 hundreds is written in hundreds* 
place in the quotient and the 60 tecs added to the 
9 tens for the next partial dividend. 7 is con- 
tained in 59 tens, 8 tens times with a remainder 
of 8 tens or 80 units. 

4 The 8 tens is written in tens' place in the quotient and the 80 unita 
added to the 8 units gives 88 for the last partial dividend. 7 is con- 
tained in 88 units, 5 times with a remainder of 8 units; the 5 is 
written in units' place in the quotient and the remainder, written over 
the divisor to indicate the division, i' annexed to the quotient. 

Note. — In practice, the different orders of the dividend are regarded 
as units and the division is made as follows : 7 in 9 once ; in 26 three 
times ; in 59 eight times ; in 88 five times with a remainder of 8, which 
is written over the dividend and annexed to the quotient. 



9698-^-7 = 1885f 



133. Find the quotient of: 



1. 5 ) 256784. 

2. 9 ) 358602. 

3. 7 ) 730125 . 

4. 8 ) 843592. 



5. 9 ) 583497 . 

6. 7 ) 605830 . 

7. 8 ) 5867431 . 

8. 6 ) 6280347. 



9. 8 ) 1598623 . 

10. 7 ) 38654 62. 

11. 9 ) 9287536 . 

12. 8 ) 7569873. 



13. 
14. 
15. 
16. 



875 X 250-T-5. 



960—360-^4. 
8000 + 2948-^-6. 



325 X 27-5-7. 



17. 
18. 
19. 
20. 



7642-r-2-^28-h4. 



17960-^5-^4-^4. 



42^7 + 8492-^7 + 2. 
849 X 6"78-^964^ 



46 



DIVI8I0ir. 



134. Accuracy and rapidity in division areu detennined 
largely by the pupil's ability to give quotients at sight. The 
following exercise should be faithfully practiced. 

135* Announce quotients at sight : 

Read in different directions, as directed by the teacher, naming only 
'.be quotients. 

l8t._^ M. 3d. 4th. 5th. 6th. 7 th. 



A 8)_80 6)j42 4 

B 6)54 8)^ 9 

C 4)26 6)30 8 

I> 5)45 7)^ 3 

E 7)J^ 6)48 3 

F 3)3 2)12 9 



G 4 ) 36 3)9 



8 



H 9)9 5)20 7 
I 3)15 6)24 8 
J 7)49 9)63 5 



28 6 



45 8 



32 9 



21 2 



12 5 



72 8 



16 9 



35 8 



56 7 



10 4 



30 8)48 4)12 3)24 



24 5)20 4)24 6)18 



54 2)18 6)36 3)27 



16 8)40 5)25 9)27 



15 2)14 6)6 4)32 



16 7)63 5)40 7)7 



36 2)10 6)12 3)1? 



72 9)18 5)5 4)8 



28 5)35 3)12 7)21 



20 7)42 3)18 9)81 



136. In the above exercise the divisions are exact. In 
practice there is usually a remainder, and the exercise on the 
following page is given as a model for a series of exercises, the 
full series to be constructed by using successively each of 
the other digits in place of the 9. The exercises may be 
arranged on the blackboard by the teacher, or the pupils may 
I be required to write them out on slates or paper. 
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137. Announce at sight q^uotients and remainders: 

Read in different directions, naming only quotients and remainders. 

1st. M. 3d, 4th. 5th. 6th. 7th. 



\ 


9] 


156 


9)31 


9)46 


9; 


(83 


9; 


195 


9: 

■ 


»11 


9] 


122 


B 


9] 

} 


as 


9)82 


9)71 


9] 


110 


^\ 


170 


9; 


191 


9' 


I 40 


C 


9) 


93 


9)53 


9)41 


9] 


>80 


9; 


116 


9] 


121 


9: 


|65 


I> 


9) 


12 


9)79 


9)42 


9; 


f 66 


9; 


|69 


9; 


|44 


9] 


I 33 


£ 


9' 


)20 


9)14 


9)67 


9] 


)92 


9 


)17 


K 


I 50 


K 


(24 


F 


9^ 


)57 


9)19 


4)89 


9; 


>15 


9" 


123 


9; 


161 


9.3 


185 


G 


9; 


)2d 


9)49 


9)38 


9; 


)88 


9; 


159 


K 


1 29 


9] 


194 


If 


9; 


|68 


9)55 


9)43 


9; 


(73 


9] 

1 


186 


9] 


132 


9; 


>62 


I 


9] 


148 


9)77 


9)35 


9; 


>75 


9] 


152 


9] 


126 


9] 


174 


J 


9] 


139 


9)87 


9)30 


9] 


137 


9] 

< 


158 


9J 


134 


9] 

< 


184 


K. 


9' 


>60 


9)78 


9)51 


s; 


)64 


9] 


176 


9] 


147 


9] 


128 



138. Find the quotient of: 

1. 45,708,622,317—3. 

2. 69,285,926,837-^4. 

3. 59,836,274,159-7-5. 

4. 36,492,631,8644-6. 

5. 89,536,823,598-^7. 

6. 62,304,600,181^6. 

7. 59,862,349,286-5-9. 

8. 64,632,567,814-^-5. 



9. 386,928,165,432-^9. 

10. 729,834,649,847 -^ 8. 

11. 326,874,923,864-^7. 

12. 420,068,000,621^9. 

13. 300,168,427,368-^-6. 

14. 222,333,444,555-^-8. 

15. 807,000,111,000-^9. 

16. 315,678,911,625h-7. 



-7- i 
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139. To find the 'quotient of one number divided 
by another when the divisor contains two or nior« 
figures. 

1. Required the quotient of 151353 divided by 24. 

Explanation. — 1. The least number of Process. 

teft-hand figures that will contain the divi- 24 ) 151353 ( 6306J^ 
sor is three, and hence the first partial divi- -[aa 

dend is 151 thousands. 

2. 24 is contained in 151 thpusands, 6 thou- * ^ 
sand times with a remainder. The 6 Is 72 



written in thousands' place in the quotient, i kq 
the divisor multiplied by it, and' the product - j. 
subtracted from the partial dividend. 

3. To the remainder, 7 thousands, is 9 
annexed the 3 hundreds of the dividend, 

giving 73 hundreds for the second partial ^AADha ^^^^^aaa 

dividend. 24 is contained in 73 hundreds, ^Sftnloi Z 

8 hundred times with a remainder. The 3 V//^^ " ^^ 

144-*-24 = 6 
is written in hundreds' place in the quotient, 

the divisor multiplied by it, and the product — ~ "" M 

lubtracted from the partial dividend. 151358-1-24 = 6306^ 

4. To the remainder is annexed the 5 tens of 

the dividend, giving 15 tens for the third partial dividend. 24 is not con- 
tained in 15 ; a cipher is therefore written in the quotient and the 3 units 
of the dividend annexed to the 15 tens, giving 153 units for the f<mrth 
partial dividend. 24 is contained in 153 units, 6 times with a remain- 
der. The C is written in units' place in the quotient, the divisor multi- 
plied by it, the product subtracted, and the remainder written over the 
divisor and annexed to the quotient. 

140. When the operation of division is fully expressed, as 
above, the process is called long division ; where a part of 
the operation is performed mentally, as in Art. 131, the pro- 
cess is called short division. 

141. Rule for Long Division.— I. Write the divisor 
at the left of the dividend with a curved line between, 

k II. Use as the first partial dividend the fewest left- 
# hand fi^gures of the dividend that ivill contain the 
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divisor. Divide, and write the quotient at the right of 
the dividend with a curved line between. 

III. MuZtipiy the divisor by this quotient figure, suJh 
tract the result from the partial dividend, and to the 
remainder annex the next figure of the dividend. 

IV. Divide the number thus obtained by the divisor^ 
write the result in the quotient, multiply the divisor by 
it, and subtract as before. 

V. So continue until all the figures of the dividend 
have been annexed. 

. VI. Should any partial dividend not contain the 
divisor, place a cipher in the quotient, annex another 
figure to the partial dividend and proceed as before. 

Proof. — Multiply the divisor and quotient together 
and to the product add the remainder; if the worh is 
torrect the sum, will equal the dividend. 



142. Find tlie 

1. 13567—27. 
28693-7-29. 
50657-7-61. 
38753-^42. 
79685^-83. 
43061 -T-52. 
72086-^48. 



3. 

5. 
6. 

7. 



quotient of: 

8. 830685 

9. 927359 

10. 361456 

11. 856001- 

12. 953213 

13. 732509- 
1^. 528037- 



81. 

■93. 

■75. 

•87. 

■98. 

123. 

234. 



15. 
16. 
17. 
18. 
19. 
20. 
21. 



569834 
361589 
398234 
789567 
657984 
987654 
432864 



-T-34a 

-T-169. 
-7-458. 
-387. 
■^656. 
-7-237. 
-^978. 



22. 

23. 
2J^. 
25. 



1387 X 235-^-196. 



4836x4096—512. 
$18575 X 25025 -i- 775. 
(4577296 x8368)-i-496. 



26. 
27. 
28. 
29. 



(110459 + 138967) -5-837, 
(349290--96586)-j-298. 
156875-7-125 x 15625. 



37323-7-87-7-9114-^93. 



30. The continued product of 17, 23, 34, and 56, divided 
by the difference between 897 and 659. 

31. The difference between 859684 and 759609 divided bt 
the product of 87 and 78. 



'.^^ 
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CONCRETE ORAL PROBLEMS, 

143. i. If 9 barrels of flour cost $63, what does 1 barrel 
eost? 

2, If 8 tons of coal cost $56, what do 2 tons cost ? 

3. How many rods of ditch must a man dig for $54, if he 
gets $6 per rod ? 

4' A box contains 60 oranges, which are sold 3 for 5 cents ; 
how much is received for all ? 

5. I buy 3 dozen eggs at 20 cents a dozen, and sell them 9 
for 25 cents ; find my gain. 

6. A man walks 4 miles per hour ; how long will it take 
him to go to a place 30 miles away and retuni ? 

7. A boy found $1, and after buying a top for 13 cents and 
a book for 37 cents, he expended the rest for apples, paying 
5 cents for 3 apples ; how many apples did he get? 

8. A grocer paid $96 for 12 barrels of flour and sold it at 
$10 per barrel; how much did he gain ? 

9. A coal merchant bought some coal for $80 and sold it 
for $120, gaining $2 on each ton ; how many tons were there ? 

10. A boy has some marbles, and after reserving 13 for him- 
self, he divides the rest among his 5 playmates, each of whom 
receives 12 marbles ; how many had he at first ? 

11. Mary divides a string of 119 buttons among 9 of her 
friends, keeping 11 buttons for herself ; how many does she 
give to each friend ? 

12. How many more oranges can be bought with $1 at 3 
for 5 cents than at 4 for 10 cents ? 

13. John earns $3 per week, and Arthur earns $8 per 
week ; how long will it take Arthur to eai-n $100 more than 
John ? 

14. Henry can gather 3 quarts of berries in an hour, Oscar 
4 quarts, and their father 10 quarts ; in how many hours can 
the father gather 24 quarts more than Henry and Oscar to- 
gether ? 
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CONCRETE WRITTEN PROBLEMS. 

144:« 1. A farmer raises 8091 bushels of corn on 93 acrei 
mi land; find the yield per acre. 

2. A coal dealer paid *10G6.28 for 244 tons of coal ; find 
the price per ton. 

3. It is 24899 miles around the world ; how long would it 
t^e a man to make the trip traveling at the average daily 
rate of 39 miles ? 

4* A steamer bums 1786 tons of coal in a voyage of 
47 days ; how much does she burn daily ? 

5. A manufacturer pays for labor 183675 yearly, for 
material $17587, and for freight and incidental expenses, 
$11561 ; find his average weekly outlay, allowing 52 weeks to 
the year. 

6. A contractor of St. Louis sold the English Government 
694518 pounds of canned beef; how many cattle were 
slaughtered to supply it, if an average of 561 pounds waa 
obtained from each animal ? 

7. A certain city owes a debt of $3026925 and decides to 
pay the debt in 99 years, paying each year the same amount ; 
what will be the annual payment ? 

8. A stock farmer has 5989 bushels of corn ; how long will 
it last, if he feeds,53 bushels to his cattle daily ? 

9. The President of the United States receives $50000 
annual salary ; how much is that per day, counting 365 days 
in the year ? 

10. By selling a farm of 165 acres for $13530, 1 gained 
$1155 ; how much did it cost me per acre ? 

11. A. drover paid for horses and cattle $17696 ; there 
Vere 68 horses, and 138 cattle at $42 each : how much were 
the horses apiece ? 

IS. A miller buys wheat for which he pays $1023.70 ; he 
sells' it at $1.37 per bushel and gains $17.50 ; how many 
bnsiiels are there ? 
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13* A field of 35 acres prodaoes 43 bnglielB of oats per acre, 
asother of 56 acres prodaoes 47 bushels per acre, and a third 
of 78 acres produces 39 bashek per acre ; the grain is all sold 
for $12563.^ ; what is the price per boshel ? 

REVIEW QUESTIONS. 

145« Addition. What is the som or amount of two or more 
manbefB? lUastrate. What is the sign of addit9<Mi? Of eqoalltj? 
niastzate each. What is the sgn of dollars? How may ooits be de- 
iMJted? ninstrate. Can unlike n ambers be added? Why? Can units 
be added to tens? Why? Explain the process of finding the sum of 
more than two nambers : 1. Wh»i each is expressed by a angle figure ; 
% When eaeh is expressed by two or more figures. 

14^* Subtraction, what is the dlfierence between two nam- 
bers ? IV^ne and illustrate : Subtrurtion, minuend, subtrahend, re- 
mainder. What is the sign of subtraction? Dlustrate. Give an ex- 
ample iUostrating the use of the parenthesis. Must the subtrahend be 
Jke the my«npnH ? Why ? Explain the process of finding the difference 
between two nambers when each is expressed by two or more figures. 

147* Multiplication. Show that multiplication is a short 
rroeesB uf finding the sum of two or more equal numbers. Define and 
illQStraie : Multiplicand, multiplier, product, continued product, Actors. 
OiTe tlie sign of multiplication and illustrate its use. When may the 
maltipiicand and multiplier be like numbers? Why? When is the 
product abstract? When concrete? Explain the process of finding the 
prodact of two numbers : 1. When the multiplier is expressed by one 
figure ; 2. When the multiplier is expressed by two or more figures. 

14:8« Division. What is division ? 8how how it is the reverse 
of maltipUcatkm ? Define and illustrate: Dividend, divisor, quotient, 
niostrate the different ways in which division is indicated. Give an ex- 
ample which will show how the signs of multiplication and division 
take precedence over those of addition and subtraction. When are the 
dividend and divisor like nambers ? lUustrate. When are the dividend 
and quotient like numbers? Illustrate. When is the divisor abstract ? 
When is the quotient abstract? Why is the remainder always like ths 
dividend ? Explain the process of short division. How does long divi* 
sion differ from short division? 



EQUAL PARTS OF UNITS. 

1. If an apple, a piece of paper, or any unit is dividei; 
into two equal parts, what is one of the parts called ? 

2. If a unit is divided into three equal parts, what is ef^h 
of the parts called ? 

3» What is each of the parts called when a unit is divided 
inUyfotir equal parts ? When a unit is divided into^ye equa*' 
parts ? Into six equal parts ? 

4* How many halves are there in a unit? How many 
thirds? Fourths? Fifths? Sixths? Sevenths? Tenths? 
Thirteenths ? Fifteenths ? 

149. Two numbers, one written above the other with a 
short horizontal line between, are used to express one or more 
of the equal parts into which a unit is divided. Thus, 

read one half, expresses 1 of 2 equal parts. 



i 

2' 

1 

3' 

1 

4.' 

3 

5' 
4 
5' 



« 



(( 



« 



one third, 




1 " 3 


one fourth, 




1 " 4 


three fourths, 




3 " 4 


one fifth. 




1 " 5 


four fifths, ~ 




4 " 6 



K 



€t 



U 



ft 



« 



• ( 



(I 



a 



tt 



150. The number below the line is called the denomi^ 
nator, and indicates the number of equal parts into which 
the unit is divided. The number above the line is called the 
numerator, and shows how many of the equal parts are 
taken. Thus, 



^ means 1 of 6 equal parta 



2 
6 
3 
( 

^ 

6 



<{ 



II 



tt 



2 " 6 

3 *- 6 

4 ** 6 



u 



l< 



it 



u 



<< 



(( 



(( 



I means 8 of 7 equal parts. 

8 
9 

A " K " 19. " ♦• 

12 

13 cc 

20 



8 " 9 
5 " 13 
1^ « ^ •^ 
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ORAL EXERCISES. 

161. i. How many thirds are \ and J ? \ and | ? 

2. How many thirds in one apple ? f of an apple is hon 
much of it ? Which is greater, -J of an apple or f of it ? 

3. How many fourths are J and f ? J and f ? | and | : 

>^. i+f = ? i + l = ? I+I = ? *+i = ? 

5. How many sixths in 1 ? In 2 ? In 3 ? In 4 ? 

6. How many units in f ? InJ^? In^l InV'? 

7. How many units and thirds in ^ ? In i ? In J ? 
InJ^? In^^? In^j/^? 

8. How many units and fifths in f ? In | ? In -^? Ixx 

9. What is the sum of \, f and ^ ? Of |, | and | ? 

i;^. How many fourths in 1 ? In J^ of 1 ? 

13. Into how many halves may a unit be divided ? Into 
how many fourths? How many fourths in |^ ? In f ? In 1 ? 
How many halves in 1 ? In |^ ? In | ? 

14- How many sixths in 1 ? In ^ of 1 ? In ^ of 1 ? In 

ofl? In I? 

15. How many eighths in 1 ? In |^ of 1 ? In i of 1 ? 

16. Into how many eighths may a unit be divided? How 
many eighths in -^ ? In J? In f ? In i? In ^ ? 

17. J equals how many eighths ? f equals how many 
sixths ? f equals how many fourths ? 

18. How many halves in 1 ? In f ? In -J ? In ^ 

InV^? InVV? 

19. \ equals how many sixths? Ninths? Twelfths? 
I equals how many sixths ? Ninths ? Twelfths ? 

20. How many thirds in f ? In f ? In f ? In | ? In | ? 
In I? In^? In ^2^? In^?. In f ? In^? In •¥■ ? 

21. How many fourths in | ? In ^ ? In | ? In | ? In 

i^? In A? Ill A? In if? InH? In if? 
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15S. Like parts of the same or of equal units are added bj 
finding the sum of the numerators. 

Thus, i+f+| = J = lf = li. 

153* In order to add unlike parts of the same or of, 
equal units, such as halves and fourths, it is necessary tc; 
reduce them to like parts. Thus, 

1. To find the sum of ^ and |, tho one half is reduced to fourths. 

2. To find the sum of J and J, the two thirds are reduced to sixths. 

1 = 1; t + 8 = il = i| = n- 

3. To find tho sum of \ and ^, both are reduced to sixths, i = | ; 
} = }. t + f = f 

J 54. When unlike parts of the same or of equal units are to 
6e reduced to like parts, the number selected for tlie denomi- 
nator should be the smallest number that is exactly divisible 
by each of the given denominators. Thus, 

4 To find the sum of f , f and f, the thirds, fourths and sixths are 
ieduced to twelfths, 12 being the smallest number exactly divisible by 

8 4and6. f = A; f = A ; f = ii- A + A + H = !} = 2A = 2i. 

ORAL EXERCISES. 

165. L How many eighths in 1 ? In J of 1 ? In } of 1 ? 
^ is equal to how many eighths ? J is equal to how many 
eighths? The sum of \ and | is equal to how many eighths? 

2, Add ^ and J ; ^ and \ ; | and \ ; J and |. 

3. How many ninths in 1? In J of 1 ? \ equals how 
many ninths? The sum of \ and ^ is equal to how many 
ninths ? -J-l-l is equal to how many ninths ? |+f is ecjnal 
to how many ninths ? 

4- How many twentieths in^? In^? J-fi makes how 
many twentieths ? What is the sum of f and |. 

5. How many fourths in ^4-1 + ^4- J + f + i ? 

6. How many eighths in the sum of \, J, and | ? '^ 
' 7. How many halves in I? In|? lu^? \ti\>\^H^^ 







5G EQUAL PARTS OF UNITS, 

8. To what like parts may halves, thirds and sixths be re- 
duced? Halves, fourths and eighths? Halves, fifths and 
tenths ? Thirds, fourths and sixths V Thirds, sixths and ninths ? 

9. What is the sum of i, ^ and | ? Of f i and f? Of i, | 
andi? Ofi, Jand-J-V' Of^, }and^? 

10. i+|+^V = ? i + i + f = ? i + i+TV=? 

11. I + I =r. ? IH-I = ? 14-1 = ? I+tV = ? 

12. How many dollars in 'j^f + H + ^V ? In <^| 4- If 4- *f ? 

13. Find the -sum of f of a bushel, -| of a bushel, and J of 
a bushel. Of f of a bushel, J of a bushel, and ^ of a bushel. 

i>^. -j^ of a foot, I of a foot, and J of a foot equal how 
many, feet ? 

156. A unit h^s been defined as a single thing or one. A 
unit, however, may be divided into equal parts, and each o\ 
these parts becomes a single thing or a unit. In order to 
distinguish between these two kinds of units, the first is 
called an integral unit, and the second Vi, fractional unit. 

157. An integral unit is a whole or undivided unit. 

Thus, 1 foot, 1 pound, $1, 1, are integral units. 

138. A fractional unit is one of the equal parts of an in- 
tegral unit. 

Thus, J of a foot, J of a pound, ^j^ of a dollar, |, are fractional units. 

159. A whole number, or integer, is an integral unit^ 
or a collection of integral units. 

Thus, 5 feet, 7 pounds, f>15, 27, are integers. 

160. A fractional number, or fraction, is a fractional 
unit, or a collection of fractional units. 

Thus, J of a pound, | of a dollar, J, ^V* *ire fractions. 

161. A mixed number is a whole number and a fraction 

I. ^v^ritten together. 

Thua, 3J- feet, 7i| lb., 12|, are mixed numbers. 



ADDITION OF MIXED NUMBERS. 

16S. Mixed numbers are added by finding the sum of the 
tactional and the integral parts separately, and uniting the 
lesults. 

1. Required the sum of 317i^, 579^, 863 J and 745J. 

Process. 

Explanation. — 1. Adding the column of frac- 3171. 

tions, the sum of J, |, } and I is found to be J, ^701 

equal to If. The } is written under the column of * 

fractions and the 1 carried to the units' column of obo J 

the whole numbers. 745^ 

2. The whole numbers, including the 1 from the 2505^ 
fractional column, are added in the usual manner 

and written before the fractional part, giving 2505f 4"i"f""^"4"i"l^^* 

for the entire amount. J = IJ 



163* Find tlie sum of: 

1. 18i + 23i-l-17f+31|. 
£. 19^+61H-83| + 94|. 
3. 12i+27i+45i + 17i. 



4. 15f + 18i+7H + 38^. 

5. $29| + i61J+S85f 

6. $148J + 12371 + $691. 



7. 


8. 


9. 


10. 


11. 


632i 


13451 


$732f 


2401| 


$59683* 


5S8i 


$269^ 


121 7i 


5632f 


$42751f 


m\ 


$107f 


$41 8| 


8594 


$36875^ 


838| 


1424* 


$131f 


1357f 


$58326* 


908* 


$963^ 


$337i 


6982i 


$73592* 


659f 


$859^ 


$685^ 


66781 


$43601t1s 



12, 183H lb., 938| lb., 1284^ lb., 524J lb. and 223| lb. 

13, 49f miles, 84| miles, 683^ miles, 53^ miles, 31f miles 
ftnd 875 miles. 

14, 3825i feet, 4361i feet, 8756| feet, 7301f feet, 9356^^ 
feet and 5061^ feet. 



1 
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COMCRETE ORAL F^QBLanS. 

164. i. A man pu*i an one dme 4 of a bill and at anoUiei 
ir of it ; what pirt of the whole bcH iid he par ? 

^. Bon^t at a grocer 5 l;i e^^p? d r ^ of a lioQar. 1 pound 
of batter for f of a doLIaj-, ind ^ poan.'L* of et:)ifee for ^ of a 
dollar; bow maeh did all cot^r ? 

3. A fanner isold to one num -d^ zon& of hax, ko another 
4^ tons, and to another ^^ con^: bjw ciach hair did he aell 
toall? 

4. Daring a certaia m».>ath my eApeoises the fiisl week 
amoanted to 5| dollars^ the 5eci>nd week to 64 dirflar?^ the 
third to &| doil:irj, arid the foarth to T^^ dollais: find mj 
expenses for the four weeks* 

5- A fanner has 5f acres of pocac»3es« <'\ aenes of tf«ra, and 
I J acres of oats ; ho'^^r many acres In all ? 

6, In one piece of rekec there are -tf jardsw in another 
7|^ Yards, and in a third 5| janis ; how many yards in all? 

7- Mary gathered i^ quarts of berries, Kirty S} qnarta^ 
and Lizzie K^ qaarts ; how many ^[Cirts d:I they all gather? 

5. A fisherman caught three trout weighing re^KctiTelj 
5^^ ponnds, 3J ponnd?, and 4f p-^nnd^ : what was their 
nnited weight ? 

9. A b)y paid *1| for a pair of skates, #-2f for a sled, ^ 
for a pair of mittens, and #lf for a juir of rubber boots; what 
did he pay for all ? 

10. A farmer elearetl one yetir 7} acres, the next year 
5i acres, an^i the third year *>^V ^^cres, ;ind then t^closed 
the land in one fielJ : how mimy acres did it e».^Qcain ? 

11. A oT»x:-er s*jld fni-m a rc»Il of bnttcr If IK to one cos- 
tomer and '2^ IS. to anorhor: be th^n hiul ;'f lb. left: how 
many p>nnds were th^ re in the n»Il ? 

13. A bov fi»>i;i:hL .-*»me ainiinds, of which lie ate | of a 
poand. <ravc- hi.-* -irrer J *>i^ :i j>>n!iJ, aiul bad f of a pound 
krft; what Cjoantity dli he bay? 
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CONCRETE WRITTEN PROBLEMS. 

165. i. In the first of five piles of wood there are 
27| cords, in the second 45| cords, in the third 36| cords, 
in the fourth 62| cords, and in the fifth 96^ cords; how 
many cords in all ? 

2. A steamer burned 21611^ tons of coal while going from 
London to Suez, 1608|^ tons from Suez to Calcutta, 2249f tons 
from Calcutta to Honolulu, and 987yV tons from Honolulu 
to San Francisco; how many tons were burned during the 
voyage ? 

3. I used 34J yards of carpet for one bed-room, 29^ yards 
for another, 61| yards for the parlor, 21 § yards for the hall, 
48f for the dining-room, and 36J yards for the stairs ; how 
many yards did I use in all ? 

4- The four sides of a field are 29| rods, 31J rods, 43^^ rods, 
and 23f rods ; how far is it around the field ? 

5. A merchant cut at one time from a piece of cloth 
12f yds., at another 19f yds., and at another 36|- yds. 
He had 71|^ yds. left; how many yards were in the piece at 
first? 

6. A grocer sold 95^ quarts of chestnuts, 292f quarts 
of hickory nuts, 356^ quarts of walnuts, and 39| quarts 
of hazel nuts; how many quarts of nuts did he sell in 
all? 

7. A man paid $39| for a watch, $llf for a chain, I7| for 
a gold pencil, and $15yV for a silver pitcher; he then bought 
for his wife a pair of bracelets for $65^ and had $160| left in 
his purse ; how much had he at first? 

8. The authorities at the mint in Philadelphia coined at 
one time 2375^ ounces of gold, at a second 8306J- oz., at a 
third 13837yV oz., at a fourth 3659| oz., and at a fifth 
21651|^ oz.; how many ounces were coined altogether? 

9. Of a certain bill I paid $25^ at one time, $38f at . 
another, and still owed $47| ; how much vraa tk^ VivW^I 



^ 



SUBTRACTION OF MIXED NUMBERS. 

i. Which is the larger, I of an apple or J of it ? ^ of ftl oi 
I of U ? { of $1 or i of *1 ? i of a unit or | of the same 
unit? |or|? |or^? ^ori? 

166. The larger the number of parts into which a unit is 
divided, the smaller will each part be. 

^. AVhich is the larger, J of $1 or | of $1 ? Which is the 
larger, J of an inch or ^ of an inch ? 

167. When the numerators of two fractions are the same, 
the larger fraction is the one having the smaller denom- 
inator. 

3. Which is the greater, | of $1 or f of $1 ? yV of 1 foot 
or ^ of 1 foot ? 

168. When the denominators of two fractions are the 
same, the larger fraction is the one having the larger 
numerator. 

169. When two fractions have equal denominators, or 
denominators expressing like parts of a unit, the difference 
between the fractions is found by subtracting the smaller 
numerator from the larger, and writing the remainder over 
'the common denominator. Thus, 

The difference between | and f is |. 
The difference between \^ and ^j is yV« 

170. When two fractions have unequal denominators, 
before the difference of the fractions can be found they must 
be reduced to equivalent fractious having equal denominators. 
Thus, 

To find the difference between | and f , both are reduced to twelftha 

= A ■ i = A' A~ A = A' 
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ORAL EXERCISES. 

17L 1. What is the difference between | and \? \ and \ ? 
and i ? i and ^ ? i and i? i and ^? 

^- i-i = ? i-i = ? i-i = ? i-i = ? 

<?. How much greater is ^ than | ? ^ than | ? | than -j^fl^ ? 
than ^ ? 

^. Which is greater, and how much, ^or|? iorj?-^ 
^ri? ior^V? ior^^? 

6. Subtract \ from | ; ^ from -^ ; | from f ; ^ from 4-1. 

7. i-i = ? l-f = ? l-i = ? A-l = ? A- 4=? 

9. Find how much greater i+^ is than i-+- J. ^-t j than 

i^. How much must be added to \ to give ^ ? To J to 
give I ? To I to give yV? To | to give | ? To ^ir ^o 
give I? 

173. To subtract a mixed Dumber from a whole num- 
ber, or from a mixed number. 

1. Required the difference between 1273 and 648f . 

Explanation. — 1. There being no thirds in the Process. 

minuend from which to subtract the f in the sub- 1273 

trahend, one of the units in the minuend is 648-1 

reduced to thirds and the | subtracted from the f , 

giving \ for the fractional part of the remainder. 0/c4^ 

2. The integral part of the subtrahend is then \^i' 8_8_i 
subtracted from 1272, the minuend less the one 1272—648 = 624 
unit which was reduced to thirds ; and the remain- 
der thus obtained is written before \, the fractional part of the remainder 
giving 624^ for the complete remainder. 
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II. Eequired the difference between 1685f and 897}. 



Process. 

16851 
897| 

787H 
1 = /^ 



— 8 



1 = 1 



*+A = « 



80 9 _ 11 

n TT — T¥ 



Explanation. — 1. The fractional parts of 
the minuend and subtrahend, having diflferent 
numbers for denominators, are reduced to 
aquivalent fractions having equal denomina- 
tors. 1=1^ and f =^. Since the fractional 
part of the minuend is the smaller it is neces- 
sary to reduce one of the units of the minuend 
to twelfths ; Jf + -^-^ make f f , from which the 
T*^ are subtracted, giving ^ for the fractional 
part of the remainder. 

2. The integral part of the subtrahend is then subtracted, giving 78^ 
for the integral part of the remainder, which written before the firae 
tional part, giving 787|iJ- for the complete remainder. 

Note. — When the fractional part of the minuend is larger than thai 
of the subtrahend, it is unnecessary to reduce to fractional parts one ol 
the units of the minuend. 

173* Find remainders: 



1. 


2. 3. 


4. 


6. 6. 


7. 


43t 


'85^ 69| 


93f 

50i 


81| 185| 

27t^ 79i 


232| 
157i 


8. 


9. 


10. 


11. 


if. 


839| 
178i 


1596IJ 
888f 


38791 
1998| 


6831-^ 
5879| 


5623i 
3333| 



174. Find the vcUiie of: 

L 897i + 489i-106f 

2. 983|-68f+147f 

3. 431f-f 817|— 1006|. 

4. 487| + (568f-^199fV 

5. 1021i— (874 + 99f). 

6. 851|-f-(982i-797f). 

7. 544T^-(187i 4-3131). 

8. 432| + (964|— 698J). 



9. 83|+97H-72i + 8^ 

10. 196| + (91i-97|-85|). 

11. 183i+235i— 69i+83|. 

12. 23f + 61i-(17|+25T^). 

13. 875i-(369|-87i+171|) 

14. 43|_(81^4-61i-129|> 

15. 6H+(186i-97f-79|) 

16. 275i— 104+8^-61t 
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CONCRETE ORAL PROBLEMS. 

176. i. I pay $1 \ for a bushel of apples ; how much 
change should I receive out of a five-dollar bill ? 

2. A man starts to walk to a town 10 miles distant; after 
going 4| miles, how far has he yet to travel ? 
• 3. A cistern that will hold 9 hogsheads of water lacki 
3^ hogsheads of being full ; how much water is in it ? 

4- A man owing l?8^ pays $3^^ ; what does he still owe ? 

6. Gleorge is now 10^'^ years old ; how old was he 4| 
years ago ? 

6. A tailor used of yards of cloth to make a suit, of which 
1-| yards were used for the pants, f of a yard for the vest, 
and the remainder for the coat ; how many yards were used 
for the coat ? 

7. A criminal was sent to prison for 7| years ; after having 
served 4f years how long did he still have to remain ? 

8. A grocer has 6| bushels of walnuts ; he sells Ij bushels 
to one man, and 1| bushels to another man; how many 
bushels remain unsold ? 

9. John earns $1^ per day, and he and Henry togethei 
earn $4J per day ; how much does Henry earn in a day ? 

CONCRETE WRITTEN PROBLEMS. 

176. L A farmer has 428| bushels of wheat and sells all 
but 109f bushels ; how much does he sell ? 

2, A man sets out to walk from New York to Philadelphia, 
90 miles ; the first day he travels 23| miles, and the second 
28f miles ; how far has he yet to go ? 

3. A mat! makes a profit of $135f on fish and oysters, 
♦75-j^ of which he makes on the fish; how much is his 
profit on the oysters ? 

4* A farmer sells from his farm of 140^ acres, lof acres 
to one man and 60} acres to another ; how many acres are 
left? 
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5. A grocer has two casl^s of syrup, one containing 41| 
gallons and the other 43 J gallons. From one he sells 15| 
gallons and from the other 19^ gallons ; how much remains ? 

6. A German after coming to this country lived 5f years in 
Boston, Sf years in New York City and 28|^ years in Philadel- 
phia; he then moved to Chicago, where he lived for 9^ 
years, and died at the age of 71 y^ years ; how old was h6 
when ho reached this country ? 

7. A wholesale grocer the first quarter of a year sells goods 
to the amount of $35683^, the second quarter his sales amount 
ijo 14X361^, the third to $39365^^^, and the fourth to $46515f. 
Thfe goods cost $103561^, he paid $1155^ rent, $11341J| 
clerk hire, and $5465f for cartage, freight and incidental 
expenses ; find his profit for the year. 



MULTIPLICATION OF MIXED NUMBERS. 

i, 4 times $3 are how many dollars ? $3 is what part of 
112? \ of $12 is how many dollars? f of $12 are how 
many dollars ? f of $12 are how many dollars ? 

2. 5 times 4 are how many ? 4 is what part of 20 ? What 
is i of 20? fof20? I of 20? f of 20 ? | of 20 ? 

177. Finding such a part of a number as is indicated 
by a fraction is called multiplying the number by the 
fraction. 

Multiplying a nmnber by 4 means taking the number 4 times. Mul- 
tiplying a number by \ means taking one of the four equal parts into 
which the number may be divided ; multiplying by | means taking twa 
of the four equal parts ; by J, three of the four equal parts, etc. 

3. Multiply 12 by i ; by i ; by f 

4. Multiply 12 by ^; by |; by f ; by f 

5. Multiply 16 by i; by i-; by i ; by |. 

6. Multiply 20 by i ; by i; by i ; by f ; by ^. 



Z 



MIXED NUMBERS. 65 

178. An integer may be multiplied by a fraction by dividing 
the integer by the denominator of the fraction and multiplying 
the quotient by the numerator, or by multiplying the integei 
by the numerator of the fraction and dividing the product by 
the denominator. Thus, 

1. To multiply 12 by J, or to find | of 12, the 12 is divided by 6 and 
the quotient multiplied by 5. Dividing 12 by 6 g^ves ^ of 12 or 2 ; and 
multiplying 2 by 5 gives 5 times J of 12, or f of 12, equal to 10. 

2. Tbe same result is obtained by first multiplying the 12 by tbei 
and then dividing the product by 6. 12 x 5 = 60, and 60+6 = 10 ; oi 
12 times { = »^- = 10. 

Observe that in both cases the numerator is used as a multiplier and 
the denominator as a divisor. 

ORAL EXERCISES. 

179. " i. What is J of 8 ? ^oflO? ^otU? |of21? 
2. Multiply 12, 16, 20, 24, 32, 40 and 60, each by f 

«?. Multiply the numbers ending in 2, 4, 6, 8 and 0, from 2 
to 48, by i. 

4" Multiply the numbers ending in from 10 to 100 by ^ ; 
also by ^. 

5. Multiply the numbers ending in 5 from 25 to 75 by ^. 

6. Find the product of the following : 18 x i, 27 x i, i X 27, 
+ x35, 48 xi- 

7. 6xi = ? 6x| = ? 10x| = ? 15x| = ? 16xJ=:? 
^. |x20=? 24x| = ? |x27 = ? 36x^=? 

9. What is the product of f and 21 ? Of 36 and I ? Of 
60 and I? Of 84 and 4? Of|and30? Off and 35? 

10. Multiply 40 by i, by J, by ^, by i, by |, by ^. 

11. Find the sum of | of 24 and f of 12. 

IB. ^ of 21 plus 1^ of 27 =r ? T«^ of 36 minus | of 32 = ? 

i<?. 20x|-9x| = ? |x60 + fx40 = ? 

14. Find i of 8, J of 9, \ of 17, \ of 20. 

i5. 12xi = ? 19xi=? 18xi = ? ixll = ? 

16. What is I of 8? fofll? |ofl2? |of8? fof20? 

17. Multiply 28 by |, 40 by f, 21 by f, 17 by ^. 
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6. A grocer has two casks of syrup, one containing 41| 
gallons and the other 43} gallons. From oue he sells 15{ 
gallons and from the otlier 19^ gallons ; how much remains ? 

6. A German after coming to this country lired 5J years in 
Boston, 8f years in New York City and 28|^ years in Philadel- 
phia; he then moved to Chicago, where he lived for 9^ 
years, and died at the age of 71)^ yeai*s ; how old was he 
when ho reached this country ? 

7. A wholesale grocer the first quarter of a year sells goods 
to the amount of $35683^, the second quarter his sales amount 
to $41 361^, the third to $39305^, and the fourth to *46515f. 
Thb goods cost $103561^^, he paid $1155^ rent, •11341JJ1 
clerk hire, and t5465J for cartage, freight and incidental 
expenses ; find his profit for the year. 



MULTIPLICATION OF MIXED NUMBERS. 

J, 4 times 13 are how many dollars ? $3 is what part of 
$12? \ of $12 is how many dollars? f of $12 are how 
many dollars ? J of $12 are how many dollars ? 

2. 5 times 4 are how many ? 4 is what part of 20 ? What 
is i of 20? I of 20? I of 20? ^ of 20 ? | of 20 ? 

177, Finding snch a part of a number as is indicated 
by a fraction is called multiplying the number by the 
fraction. 

Moltiplymg a niimber by 4 means taking the number 4 times. Mul- 
tiplying a number by \ means taking one of the four equal parts into 
which the number may be divided ; multiplying by f means taking two 
of the four equal parts ; by J, three of the four equal parts, etc, 

3. Multiply 12 by ^ ; by ^ ; by }. 

4. Multiply 12 by i; by f ; by | ; by f. 
6. Multiply 16 by 4 ; by |^ ; by ^ ; by f . 

6. Multiply 20 by i ; byi; byi; byf; by ^. 
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178. An integer may be multiplied by a fraction by dividing 
the integer by the denominator of the fraction and mnltiplying 
the quotient by the numerator, or by multiplying the int^gei 
by the numerator of the fraction and dividing the product bj 
the denominator. Thns, 

1. To multiply 12 by f , or to find J of 12, the 12 is divided by 6 and 
the quotient multiplied by 5. Dividing 12 by C gives i of 12 or 2 ; and 
multiplying 2 by 5 gives 5 times \ of 12, cr J of 12, equal to 10. 

2. The same result is obtained by first multiplying the 12 by theS 
and then dividing the product by 6. 12x5 = 60, and 60-1-6 = 10; or 
12 times f = V" = 10. 

Observe that in both cases the numerator is used as a multiplier and 
the denominator as a divisor. 

ORAL EXERCISES. 

179. ' i. What is i of 8 ? -^oflO? |ofl2? ^of21? 
2. Multiply 12, 16, 20, 24, 32, 40 and 60, ea<5h by J. 

«?. Multiply the numbers ending in 2, 4, 6, 8 and 0, from 2 
to 48, by i. 

^. Multiply the numbers ending in from 10 to 100 by \ ; 
also by ^. 

5. Multiply the numbers ending in 5 from 25 to 75 by \, 

6. Find the product of the following : 18 X i, 27 x t, ^ X 27, 
+ x35, 48 xf 

7. 6x1 = ? 6x| = ? lOxf = ? 15x| = ? 16xi = ? 
^. |X20=? 24x| = ? ix27 = ? 36x^=? 

9. What is the product of f and 21 ? Of 36 and | ? Of 
60 and I? Of 84 and 4? Of | and 30? Of ^ and 35? 

10. Multiply 40 by i, by J, by \, by ^ by |, by ^. 

11. Find the sum of f of 24 and f of 12. 

12. ^ of 21 plus ^ of 27 =r ? ^ of 36 minus | of 32 = ? 
ic?. 20x|-9x| = ? |x60 + fx40 = ? 

14, Find i of 8, } of 9, \ of 17, \ of 20. 

i5. 12xi = ? 19xi=? 18xi = ? 1x11 = ? 

16. What is I of 8? |ofll? |ofl2? |of8? 4 of 20? 

17. Multiply 28 by |, 40 by f 21 by J, 17 by |. 
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180. To find the product of an integer multiplied 
b}' a mixed number, or of a mixed number multiplied 
by an integer. 

1. Required the product of 1275 multiplied by 65|. 

Explanation. — 1. Tlie multiplicand is iiiulti- 
pliful by }, tlie fractional part of tbe multiplier, 
iiul the product is written for the first partial 
lunluct. 

2. The multiplicand ia multiplied by the inte- 
gral part of the multiplier, each partial product 
being written so that units of the same order 
stand in the same column. 

8. The partial prod ucts are added, giving 83881 \ 
for the entire product. 

IL Required the product of 785J Ly G9. 

Explanation. — 1. The fractional part of the mul- 
tiplicand multiplied by 69 gives 51} for the first 
partial product. 

2. The integral part of the multiplicand, multi- 
plied by 69 gives the other partial products. 

3. The partial products are added, giving 5421 6 1 
for the entire product. 



Process* 
1275 
65} 

956J 
6375 
7650 

83831^ 

1275 X 8 = 3825 
3825-f-4= 956J 

Process. 

785i 
69 

51i 
7065 
4710 



542161 

69x8 = 207 
207-*-4= 51} 

181. For the multiplication of one mixed number by 
another, see Art. 352. 

1 <S2. Find the product of: 



1. 


2. 


3. 


4- 


5. 


6. 


38 


35 


54 


365 


429 


827j 


H 


9* 


12i 


29| 


47f 


63 


7. 




8. 


9. 




10. 


598&J 




13865 


358961 




758041 


409 




30051 


1507 




6008 



i 
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MIXED NUMB Etta. 

183* Perform tJie opei^afiatis indieafedi 

I. (123^-1- 245 J +756^) x 807. 
g. (*237i-$109i) X 1600. 

S. ($23i -f *45 J + *67i + *451 + *67|) x 95^ 

4. (*17533— $608i) X (806i~307i). 

5, (1808 X 40i) X (320i— 100^4- 500^). 

CONCRETE ORAL PROBLEMS. 

184. 1. Find the cost of 4^ pounds of sugar at 8 cents a 
pound. 

j^. How much will 7J dozen eggs cost at 12 cents a dozen? 

3. A man earns ^52^ per day; how much will he earn in 12 
days ? 

4* To fill a tub with water requires 9 pailfuls of 2J gallons 
each ; how many gallons does the tub hold ? 

5. John can walk 2 J miles an hour; how far can he walk 
in 8 hours ? 

6. Mary can gather 3 J quarts of berries per hour ; how many 
can she gather in 6 hours ? 

7. A horee eats 8^ quarts of oats daily for 7 days; how 
much does he eat in all ? 

8. A baker uses 7 J ounces of flour to make a loaf of bread; 
how much flour does he use in a dozen loaves ? 

9. My hat cost J?3J and my coat 5 times as much ; what was 
the cost of my coat ? 

10. A locomotive bums lOf tons of coal in one month *, 
how much will it burn in a year ? 

II. How much will 7f lb. of almonds cost at 20 cents a 
pound ? 

i^. Find the cost of 8 tons of coal at 5f dollars per ton. 

13. How much must I pay for a ticket to ride 13^ miles on 
a railroad if the fare is 4 cents a mile ? 

14* How much will one dozen eggs cost at the rate of 
3J cents a piece ? 
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CONCRETE WRITTEN PROBLEMS. 

185* i. A farmer sold a carload of watermelons at $3J 
|)er dozen. How much did lie receive for them if the car con- 
tained 168 dozen ? 

2. Find the cost of 98| bu. of wheat at $1.75 per bushel. 

3. How much would an invoice of 837 barrels of flour cost 
a,t $9f per barrel ? 

4* The ai'ea of Ehode Island is 1250 square miles, and that 
of Dakota is 119^'''g times as great; find the area of Dakota. 

5» I buy a house for $3750 and sell it for f of its cost ; how 
much do I get for it ? 

6, In a field of 47| acres there were raised on an average 75 
bushels of potatoes to the acre; how many bushels were 
*^ised on the entire field ? 

7, An object starting at the source of the Missouri River, 
and floating at the rate of 3| miles per hour, would require 
1165 hours to reach the Gulf of Mexico; how far is it? 

8, Brazil is 666-| square miles more than 62f times the 
size of Alabama, and the area of the latter is 52250 square 
miles; find the area of Brazil. 

9, There are 16^ feet in a rod and 320 rods in a mile; how 
many feet in 25| miles ? 

10, A miller received from a farmer 168 bushels of wheat at 
$1| per bushel, and gave in return 31 barrels of flour at $6| 
per barrel, paying the remainder in cash ; how much cash 
did the farmer recei \ e ? 

11, A father earns $4| per day and his son $1^ ; how much 
do they earn together in a month of 26 working days ? 

12, I owe a bill of $190f to Mr. Brown; in payment 1 
work for him 42 days at $3^ per day ; how much do I still 
owe him ? 

13, A steamer must average 17^ miles per hour, day and 
night, in order to go from New York to Liverpool in 7^ days; 
how far is it ? 



DIVISION OF MIXED NUMBERS. 

i. i + i+i+i are how many sixths? f is contained bov» 
many times in J^? In 2? f 4-f 4-^ are how many sixths! 
I is contained how many times in J^^ ? In 2 ? 

2, I is contained how many times in \ ? In | ? In | r 
Inl? In 2? In 3? 

186. An integer is divided by a fniction by multij)lying 
the integer by the denominator ot* the fraction and dividing 
the product by the numerator. Thus, 

To divide 10 by ^, the 10 is multiplied by 6 and the product divided 
by 5. 10 X 6 = 60 ; 60-*-5 = 12. Multiplying 10 by 6 gives the number 
of sixths in 10 ; | is contained in -^^j"- twelve times. 

3. How many times is 4 contained in 8 ? IIow manv 
times is 4 contained in 4 ? What part of 4 is equal to 3 ? 

187. In the division of integers, the quotient indicates 
how many times the divisor is contained in the dividend; 
when the dividend i& less than the divisor, the quotient is a 
fraction, indicating what part of the divisor is equal to the 
dividend. Thus, 

2 divided by 5 means, what part of 5 is equal to 2 ; and the quotient 
I means that | of 5 is equal to 2. 

4* What part of 3 is 2 ? What part of 5 is 4 ? What part 
of 6 is 5 ? What part of 8 is 3 ? What part of 10 is 7 ? 

3. What is the quotient of 2 divided by 3 ? Of 4—5 ? Of 
6-f-6? Of3-^8? Of7-^10? 

188. When the dividend is less than the divisor, the quo- 
tient is expressed by writing the dividend over the divisor in 
the form of a fraction. 

Thus, the quotient of 7 divided by 8 is J. 



s-}^ 



'0 MIXED NUMBERS. 



ORAL EXERCISES. 



189. i. How many times is \ contained in f ? In J ! 
tnf? Inf? InlJ? In 1|? In 3|? 

2. % is contained how many times in f ? In J ? In 1-^ ? 
In 2? In3i? 

3. Divide4byi; by^; byf; byi; by^; byf ; by f 

4. Divide 5 by }; by |; by i; by ^; by |; by |. 

5. 6-r-| = ? 6-T-f = ? 6-^1 = ? 7-^f = ? 

6. How many halves in 2^? 2i^ is contained how many 
times in f? In^? In^? In 10? In 15 ? In 20 ? 

7. How many thirds in 1^ ? In 4? Divide 4 by 1-^; 5 by 
2i;5byli. 

8. Divide 16 by J ; by i; by li; by 5*. 

9. What part of 3 is 2 ? What is the quotient of 2 divided 
oy 3 ? Of 7 divided by 9 ? 

10. What is the quotient of 6 divided by 2 ? Of 6 divided 
by 3 ? Of 6 divided by 6 ? Of 6 divided by 8 ? Of 6 divided 
^y 9 ? Of 6 divided by 12 ? 

11. What part of 15 is 5? ^ is equal to how many 
Sfteenths? ^ is equal to how many thirds ? What is the 
quotient of 5 divided by 15 ? Of 4 divided by 12 ? Of 3 
divided by 6 ? 

12. Of what number is 4 one third ? What is ^ of 12 ? 
fofl2? fofl2? I of 12. 

13. 8 is f of what number ? 12 is | of what number ? 15 
ifl f of what number ? 

14. If f of a number is 20, what is the number ? If f of a 
number is 27, what is the number? 

15. I of a number is 10 ; what is the number ? What is J 
of the number ? 

16. f of a number is 24 ; what is | of the number ? ^ of 
a number is 28 ; what is \ of the number ? 

17. 1^ of a number is 8 ; what is f of the number? f of a 
number is 6 ; what is f of the number ? 
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190* To find the quotient of an integer divided by 
a mixed number, or of a mixed number divided by an 
integer. 

A number expressing' fractional units is divided by another expressing 
like fractional units in the same manner as one integer is divided by 
another. Hence, before dividing, the dividend and divisor must be 
changed to the same fractional unit. 

1. Required the quotient of 168 divided by 7|. 

Process. 

Explanation. — 1. The divisor and dividend 71 168 

are both reduced to thirds. In 1 there are S^ ^ 

3 thirds ; multiplying the 7 by 3 and adding 

in the 2 gives 23 tliirds for the divisor; and 23 ) 504 ( 21}^ 

multiplying the dividend by 3 gives the number 45 

of thirds in the dividend. ~TT 

2. Having reduced both dividend and divisor 

to the same fractional unit, the operation is per- Z— 

Jormed as in ordinary division. 21 

Both divisor and dividend are reduced to the 
fractional unit indicated by the fractional part 7} = ^ 

of the divisor. 168 = Aji 

^^-¥ = 2itt 

II. Required the quotient of 475f divided by 18. 

Process. 

£xplanation.^l. The divisor and dividend 18 475f 

are both reduced to fourths. 4 4 

2. The operations are then performed as in ^ v Z^v^o y or'ii 

ordinary division. ' \ i ^ 

If the fractional part of the dividend had ^ 

been fifths, then both divisor and dividend would 463 

have been reduced to fifths ; if sixths, both would ^32 

have been reduced to sixths, etc. ~-— 

Both divisor and dividend are reduced to the "■*■ 

fractional unit indicated by the fractional part ^o ^ ? s 

of the dividend. 4754 = ifos 

JJ^+^ = 26H 

191. For the division of one mixed number by another 
Bee Art. 362. \ 
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193. Find the qtiotient of: 



1. 76-^di. 

2. 87-r-9J. 
S. 178-^8|. 

4. 225-T-20f 

5. 376-^-144. 



6. 87JH-12. 

7. 153I-T-15. 

8. 864—24. 

9. 575f-^51. 
i0..738|-T-18. 



11. 5695 -M25|. 

12. 13864|-=-87. 

13. 87598^^-^-137 

14. 76834—293^ 

15. 91007-^48VV- 



\ 



CONCRETE ORAL PROBLEMS. 

193. i. At J of a dollar each, how many books could I 
buy for $2 ? 

2, How many pounds of cheese at ^ of a dollar a pound 
could I buy for 13 ? For U ? For |5 ? 

3. The water in a certain river moves at the rate ol 
I of a mile per hour ; how long will it take to go 4 miles ? 

4* I eat I of a pound of meat daily ; how long would IC 
pounds last me ? 12 pounds ? 

5. My range consumes on an average one ton of coal in | 
of a month ; how many tons would last a year ? 

6. A pail containing 3 gallons of water leaks | of a gallon 
each hour ; in how many hours will it be emptied ? 

7. A farmer agrees to deliver to Mr. Brown 8 tons of hay 
if he takes | of a ton at a load, how many loads will he deliver? 

8. A baker puts | of a pound of flour in each loaf; how 
many loaves can he make of 24 pounds? 

9. A man earns $2J per day ; how many days^ work will 
be required to pay for a suit of clothes costing $22 ? 

10. A wood-cutter can cut 3^ cords of wood daily ; how 
long will it take him to cut 14 cords ? 

11. Harry walks 15J miles in 7 hours ; how much is that 
an hour ? 

12. How many shirts will 38 yards of muslin make if ea<;h 
requires 2| yards ? 

13. If f of a lb. of dates cost 1 2 cents, what will 1-j^ lb. cost? 
14' What will 5^ cords of wood cost, if 1^ cords cost $9? 
15. What is the cost of 7| lb. of rice, if IJlb. cost 15 cents? 
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CONCRETE WRITTEN PROBLEMS. 

194. i. There are 511| pounds of tea in 9 chests; ho\» 
much in each ? 

2. If a horse travels 78 miles in 8| hours, how much doea 
be average per hour ? 

3. In IJ miles there are 112640 inches; how many inches 
in one mile ? 

4. A farmer pays 12292 for 31| acres of land ; how much 
does it cost him per acre ? 

6. From New York to Havana is 1240 miles ; how many 
hours will a steamer require for the journey if she makes 
15 J miles i)er hour ? 

6^ A merchant buys 158 J yards of silk velvet for 1846 
how much does it cost per yard ? 

7. A carriage advances 14f feet each time one of the hind 
wheels makes one revolution ; how many times will the wheel 
turn while the carriage goes a mile, or 5280 feet? 

8. A farmer sold | of his farm for 14795 ; how much was 
the whole^arm worth at that rate ? 

9. At $1| per busliel, how many bushels of apples can be 
bought for $5285 ? 

10. At |5J per ton, how many tons of coal can be bought 
for $4200? For $10500? 

11. Mr. Edwards bought two pieces of land, one at $41 
per acre, the other at $63| per acre ; the first piece cost $2808J, 
and the second $6108 ; how many acres did he buy? 

12. A farm is worth $19850; how many acres does it con- 
tain if the land is worth $99 J- per acre ? 

13. A mason earned $23 more in 18J days than ii;i 12| 
days ; what did he receive per day ? 

14. How many cords of wood can be bought for $620, if 9 
cords cost $69| ? 

15. If 5f yds. of silk brocade cost $53, how many yards 
will $654f pay for? 






DECIMAL PARTS OF UNITS. 

1. If a unit is divided into 10 equal parts, what are tht 
parts called ? What does ^mean ? ^ ? 

^. If a unit is divided into tenths and each of the tenthi 
into ten equal parts, into how many equal parts will the unit 
be divided ? What does ^^iir mean ? What does -^ mean ? 

3. If a unit is divided into hundredths, and each of the 
hundredths into ten equal parts, into how many equal parts 
will the unit be divided ? What does ^i^W naean ? xHir ? 

195. Decimal parts of units are fractional units ob- 
tained by dividing an integral unit into tenths, hundredths, 
thousandths, etc. 

The word decimal is derived from tlie Latin word dectm^ wliich sig- 
nifies ten, 

196. A fraction composed of one or more of the decimal 
parts of a unit is called a decimal fraction, or a decimal. 

197. For convenience, only the numerator of a decimal 
fraction is written, and the denominator is indicated by' 
placing a period, or a period and one or more ciphers, before 
the numerator. Thus, 

One tenth or ^ is written .1. 



Three tenths " A " 


.3. 


One hundredth " ^ ** 


.01. 


Twenty-five hundredths " 4h * 


.25. 


One thousandth " yijVT7 * 


.001. 


Twenty-five thousandths " yf Jtt " 


.025. 


Two hundred twenty-five thousandths " y^A " 


.225. 


One ten-thousandth ** i^hm ** 


.0001. 


Sixtj'five ten-thousandths " nrVirTr ** 


.0065. 



/ 
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198. The period is called the decimal point ; places to 
i;he right of the decimal poiut are called decimal places or 
orders ; and ciphers between the decimal point and first 
significant figure are called decimal ciphers. 

199. The number of decimal places is always equal to the 
number of ciphers which would be in the denominator if tlie 
decimal were written as a common fraction. 

SOO. Mxp^'ess decimaUy the foUawittg fractious: 



1. 


A- 


6. 


2. 


ilio* 


7. 


3. 


i»W* 


8. 


4- 


loSst* 


9. 


5. 


IB 


10. 



5S 

Tins- 

10 00* 

IBS 
BOB 

TirW- 



11. 
12. 
13. 
U. 
15. 



looTT* 

10 0* 
JLQJL 

1000' 

"nftnr- 



4^ How many hundreds in 1 thousand ? How many tens 
m 1 hundred ? How many units in 1 ten ? How many 
tenths in 1 unit ? How many hundredths in 1 tenth ? How 
many ^Jiousandths in 1 hundredth ? 

201. Since the different orders of decimals decrease from 
left to right in the same ratio as in the different orders of 
integral units, a decimal and an integer may be written 
together in a single number. Thus, 



7 and ^ is written 7.7 
7 and yJxr '• *' 7.07 

27 and ^ ** " 27.27 



27 and tJJ^ is written 27.027 
27 and ^JHtt " " 27.0127 
27 and TirWoir " " 27.00127 



7000, 700, 70, 7, ^j^, ^hs* tAv> ^^7 ^^^ ^ expressed as a single num- 
ber thus, 7777.777. 

202. Numbers composed of integers and decimal frac- 
tions, are called decimals, or mixed decimals. 

203. Write tlie followiriff mixed iiunibers as decimals*, 

9. 4006TAir- 
10. 4000. 
11. 



1. 127^. 

e. 45t^. 

S. 45t^. 

4' 36tMt- 



5. 1 728^. 

6. ms-^. 

7. msi^. 

8. in^iUh' 



Tjhv 



12. 4040^*^^^ I 
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6. The first decimal place expresses what ? The second! 
The third ? The fourth ? 

204. To read a decimal, read the number expressed bj 
the figures at the right of the decimal ciphers, and then give 
the name of the last decimal figure. 

« Thus, .025 is read 25 thousandths ; .0017 is read 17 ten-thousandths. 

305. In reading a number composed of an integer and a 
decimal the decimal point is read and. 

Thus, 5234.2027 is read five thoufsand two hundred thirty-four a»d 
two thousand twenty seven ten -thousandths. 

See note in Appendix, Art. 709. 

206. To add and subtract decimals. 

207. Write the decimals so that units of the same order 
shall stand in the same column, and then proceed as in addi- 
tion and subtraction of whole numbers. 

208« Wi'Ue froiu dictation atid find the sum of. 

L B. 3. 4. 

$27.40 147.13 $327.17 82.014 

$48.07 750.009 $450.25 93.715 

$97.16 94.97 $670.50 42.0093 

$54.87 863.075 $945.37 51.0985 

$83.90 400.04 $415.75 27.7002 

$45.73 908.873 $750.33 82.9703 



209. Perform, the subtractions indicated: 

1001.01—96.009. 
1621.023—835.095. 
$75.62i— $18.66|. 
$50.125— $30.33f 
2000.001—999.99. 



1. 


1203.75 187.15. 


6. 


n. 


1100— $18,375. 


7. 


3. 


$65.375— $26.31^. 


8. 


4- 


987.9—908.009. 


9. 


y 5. 


101-87.087. 


10. 



J 
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210. To multiply or divide by lO, lOO, lOOO, etc. 

JJll. When the multiplicand consists of an integer and a 
decimal written together, the product is found by moving the 
decimal point to the right as many places as there are ciphers 
in the multiplier, annexing ciphers when necessary. 

Thus, to multiply 178^ by 1000, annex one cipher, move the decimal 
point three places to the right, and the result 178250 is the product. 

3113. When the dividend is an integer, the quotient is found 
by pointing off from the right of the dividend as many places 
as there are ciphers in the divisor. 

Thus, to divide 17568 by 100, point off two places, and the result, 
175.68, is the quotient. 

Explanation. — Dividing in the regular way Process. 

gives a quotient of 175 and a remainder of 68, ICO ) 17568 ( 175tVii 
which, when written over the divisor and annexed 100 

to the quotient, gives for the entire quotient 175j*\f,y, ~W^ 

or 175.68. 

The number of places pointed off in the quotient. 



700 



568 
175.68, is the same as the number of ciphers in the 

500 
divisor. This will evidently be true whatever may — 

be the number of ciphers in the divisor. ^ 

213. When the dividend is an integer and a decimal written 
together, the quotient is found by moving the decimal point 
as many places to the left as there are ciphers in the divisor. 

Thus, to divide 2143.17 by 100, the decimal point is moved two placet 
to the left, giving 21.4317 for the quotient 



214:. Find tlie value of: 



1. 875 X 100. 

2. 98.35 X 1000. 

3. 687.5 X 1000. 

4. 29.265 X 100. 



5. 9456—10. 

6. 7456-f.lOO. 

7. 61327-^100. 

8. 97500^1000. 



9. 3875.5-^100. 

10. 83176.2H-1000 

11. 5184.23-^1000. 

12. 3230.00-f.lOOO. 



215. For Multiplication and Division of Decimals, see 
Articles 394 and 398. 



UNITED STATES MONEY. 

316. The different denominations of United States Money; 
together with their signs, are given in the following 

TABLE. 

10 mills (m.) = 1 cent, . . . ^ or ct. 

10 cents = 1 dime, . . . t?. 

10 dimes = 1 dollar, ... I; 

10 dollars = 1 eagle, . . . K 

I. 1 dime is what part of 1 dollar ? 
8. 1 cent is what part of 1 dime ? Of 1 dollar ? 
3, 1 mill is what part of 1 cent ? Of 1 dime ? Of 
^ I dollar? 

4-' How many dollars in 1 eagle? 

217. United States Money is a decimal currency. The 
unit is 1 dollar. Cents are expressed as hundredths of 1 dol- 
lar and mills as thousandths. 

Thas, forty-five dollars, seventy-five cents, three mills, is written 
$45,753. The decimal point is placed between dollars and cents. Since 
there are 100 cents in 1 dollar, two decimal places are given to cents, 
and the third decimal place, or thousandths, is given to mills. 

Mills may be regarded as tenths of cents, dimes as tenths of dollan^ 
and eagles as tens of dollars. 

318. Express in figures the following amounts: 

1, Seventy-five dollars, fifteen cents, one mill. 

^. Seventy-three dollars, forty-five cents, one mill. 

3. Pour hundred dollars, forty cents, four mills. 

4' One thousand dollars, four cents, four mills. 

5. Forty-five thousand dollars, fifty cents. 

6. Four hundred dollars, five cents. 

L 7. One hundred eighty dollars, six and one-half cents. 



UNITED STATES MONET. 
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219. To reduce cents and mills to dollars, or dol- 
lars to cents and mills. 

230. Cents are reduced to dollars by dividing by 100, or by 
pointing off two places at the right ; and mills are reduced to 
dollars by dividing by 1000, or by pointing off three places. 

* Thus, 1756 cents = $17.56, and 1756 mills = $1,756. 

231. Dollars are reduced to cents by multiplying by 100, 
or by annexing two ciphers ; dollars are reduced to mills by 
multiplying by 1000, or by annexing three ciphers ; dollars 
and cents are reduced to mills by annexing one ojyher and 
dropping the decimal point 

Thus, $25 = 2500 cents, or 25000 mills ; $17.28 = 17280 mills. 



222. Eocpress as dollars ami cents: 



1. 1275 cts. 

2. 7080 cts. 

3. 15025 m. 



4. 36805^ cts. 

5. 125000 m. 

6. 16262J cts. 



223. Eocpress as cents , or as mills: 



1. $75. 

2. $87.56. 

3. $93.62f 



4. $18.18|. 

5. $10G.06}. 

6. $157|. 



7. 300125 m. 

8. 5905051 cts. 

9. 1881831 ct& 



7. $8375^. 

8. $1875f 

9. $9362i. 



224, To add or subtract in United States Money* 

225. Numbers expressing United States Money are added 
or subtracted the same as decimals. 

22G. Write from dictation anfl add: 



1. 


2. 


3, 


>#. 


$300.62 


$659.87 


$1850. 


$427,312 


425.56 


566.66 


2937.06 


625.625 


837.50 


30.31 


5628.25 


107.333 


920.08 


860.43 


4320.33 


400.062 


1212.12 


87.18 


9008.93 


366.666 



-,-^v? 
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S27* Berfarm the mibtrftctions itidicated : 



1. 


$90.40—157.17. 


6. 


2. 


$212.10 $125.31. 


7. 


3. 


$300.62— $150.18. 


8. 


Jh 


$106.06— $87.87. 


9. 


5. 


$200.12— $85,875. 


10. 



1100— $33.33. 
$1000— 1575.18. 
$837,312^—1575.62 
$587.33|— $309,666. 
$87,875—143.43. 



228» To multiply in United States Money. 

I. Reqaired to multiply $56.17 by 45. 



Explanation. — ^The mnltiplicaDd is coDsidered as 
expressinor 5617 cents, the multiplication is performed 
as in whole numbers, and two places are (.^ointed off 
Jrom the product to reduce it to dollars. 

IT. Required to multiply $87.12^ by 37. 

Explanation. — The inultipUcand may bo consid 
ered as expressing 87125 mills, and multiplied as in 
whole numbers. Three places are then pointed off to 
reduce the product to dollars. Or, 

The same result will be obtained if the multiplicand 
is considered as expressing 8712J ce.".ts, the multipli- 
cation performed as in mixed numbers, and two places 
pointed off from the product to reduce it to dollars. 



Process. 
$56.17 
45 

28085 
22468 

$2527.65 

Process. 
$87,125 
37 

609875 
261375 

$3223.625 



229. Find the value of: 

1. $30,25 X 57. 

2. $56.50 X 89. 

3. $93.25 X 50. 

4. $875.15 X 100. 

5. $171,125x32. 

6. $16.18|x75. 

13. ($175.62i— $87.93|) x 64 

14. ($43.33— $9. 87i) x 186- 

15. ($75.62^- $5.18|) x 175- 

16. ($198.33— $89. 43f) x 9G- 



7. $31.31^ X 500. 

8. $15.66| X 36. 

9. $18.75 X 14|. 

10. $29.45 X 18f 

11. $25,375 x37|. 

12. $90.67^ X 85. 

-($73. 06} +$68. 66). 
($133.43|-$117.66). 
-($337.66— 8227.18f), 
-($56.56— $17,875). 
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S30. To divide in United States Money. 

L Bequired to divide $17.45 by 75 cts. 

Explanation. — The dividend is consid- 
ered as expressing 1745 cents and the divi- 
sion is performed as in whole numbers. 
The dividend and divisor are both concrete, 
and the quotient is therefore abstract. 

Whatever the dividend expresses, 
whether dollars, cents, or mills, the divisor, 
if concrete, must be made to express the 
same before dividing. 



Process. 
$.75) $17.45 (23f| 

150 

245 
285 

20 



Process. 

45) $93,825 ($2,085 
90 



II. Eequired to divide $93,825 by 45. 

Explanation. — The dividend is consid- 
ered as expressing 08825 mills, and the divi- 
sion is performed as in whole numbers. 
The divisor is abstmct, hence the quotient 
is like the dividend and expresses 2085 
mills. To reduce it to dollars three places 
are pointed off. 

Note. — When the dividend expresses 
limply dollars and does not contain the diviso/ an exact number ol 
times, reduce the dividend to cents before dividing. 

S31. Perform the operations indicated: 



382 
360 

225 
225 



1. 
2. 
S. 

^. 
6. 

6. 

7. 
8, 
9. 

19. 

W. 
21. 

22. 



$2925 -^ $45. 
$1687.50-^$13.50. 
$115.92-^$.84. 
$1416.20-^$.97. 
$32706-5-$23.70. 
$750 -^ 625 mills. 
$975^-^1225 cents. 
$172.80-^28f 



10. $1550 ^$24.80. 

11. 410375 mills-r-$8.37l 

12. 776175 ceiits-=-$591 

13. $1139J-^$1.37f 
IJ^. $2547i-T-203f 

15. $1875-^-1125 mills. 

16. $156.25-=-$lJ. 

17. $625.25-^101f. 

18. $409.60-5-24. 



$1562.50-^31J. 

($2025-^45) X 75 + $87.87i x 67. 
($843—48) X 163 + ($1508-^64). 
(*6750-^$93.75) x 83f -f ($1746-j-$18.18f). 
($L397-v-$21.16|) X 98— ($3817^$43.37i). 



^ 
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FRACTIONAL PARTS OF ONE DOLLAR. 

233. Operations in multiplication and division may fre- 
quently be shortened by considering the cents in the multi- 
plier or divisor as a fractional part of one dollar. Pupils 
should memorize the following 







TABLE. 




6^ cents 


=: 


^of $1. 


33| cents — 


1 of $1. 


H " 


— 


■^ot $1. 


37i " = 


1 of $1. 


m " 




i of $1. 


50 « = 


i of *!. 


14^ " 




1 of $1. 


63i « = 


1 of $1. 


m " 


— 


i of $1. 


66f « 


1 of $1. 


20 


= 


i of $1. 


75 " = 


f of $1. 


25 


— 


i of $1. 


87J " = 


1 of $1. 






ORAL PROBLEMS. 





333, i. sHow much would 48 articles of any kind cost at 
$1 each ? At $| each ? At |J each ? At $i ? At 16| 
cents ? At 12 J^ cts.? 

^. How many articles at $1 each can be bought for $12 ? 
At 50 cents each ? At 25 cents each ? At 33^ cents ? At 
8^ cents ? 

3. 25 cents X 16 = ? 33J cents x 12=? 20 cents x 75=? 
8^ cents x 36 = ? 14f cents x 21 = ? 

^. Find the cost of 65 pounds of sugar at 8^ cents pei 
pound. 

5, What is 24 times ^ of II ? 24 times 12| cents? 
24 limes | of $1 ? 24 times 37^ cents ? 24 times 62| cents ? 
24 times 87^ cents ? 

6, 37i cents X 30= ? 66| cents x 45= ? 62^ cents x 40=? 
87i cents x 80 = ? 

7, *1.12i X 48 = ? $1.37i X 56 = ? $2.62^ x 32 = ? 
13. J<7J X 24 r= ? $3. 66f X 36 = ? 
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8. How much will 5 dozen shovels cost at $.62^ each ? At 
«.66| ? At $.87i ? 

9. What will 72 bushels of oats cost at I.37J cents ? 
96 bushels of rye at |.87^ ? 48 bushels of corn at 1.75 ? At 
t.62i? At$.66f? 

10. What will 28 lb. of cheese cost at 1.12^ a pound ? 

11. What is the cost of 54 pounds of currants at 25 cents a 
pound ? Of 66 pounds ? Of 96 pounds ? 

12. if 14 was paid for rice at 3 lb. for 25 cents, how 
many pounds were there ? 

13. A man sold some butter at 25 cents per i)ound and 
received for it $6 ; how many pounds were there ? 

14. A farmer traded 36 bushels of oats at 37^ cents ixjr 
bushel, for potatoes at 75 cents per bushel ; how many 
bushels of potatoes did lie get ? 

WRITTEN PROBLEMS. 

234. 1. How much will 9408 bushels of wheat cost at 
$1.33 J per bushel ? At $1.12^ ? At I1.16f ? 

2. Find the cost of 1960 bushels of rye at $.875 per bushel. 

3. Bought 576 quarts of cream at 25 cents per quart, anq 
9728 quarts of milk at ^ cents ; what was the entire cost ? 

4. How many bushels of oats at $.37J can be bought for 
$9300? For $6096? 

5. How long will $140 pay my board at $1.75 per day ? 

6. Find the cost of 6824 yards of silk at $2. 12^ per yard, 
and 8975 yards of silk velvet at $3.33^ per yard. 

7. Find the cost of 756 tons of coal at $4.87J per ton, and 
924 cords of wood at $5.62J per cord. 

8. At $1.16f per bushel, 8 car-loads of potatoes cost $4375 •, 
how many bushels on an average in a car? 

9. Paid $1980 for coal at $4.12| per ton, and sold it at 
$5.75 per ton ; how much did I gain ? 

10. A speculator bought 198G4 bushels of wheat at $1.12} 
per bushel, and sold it at ;:>1.33 J per bushel ; what waaVa^^vikcA 
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BILLS. 

235. A debtor is one who owes money, goods or service. 

S36. A creditor is one having a claim against a debtoi 
for money, goods, or service. 

237. A bill is a formal statement of debits and credits, 
with dates, place of business, and names of parties. 

When the creditor, or his agent, writes or stamps on a bill the ex- 
pression Received payment, or Paid, and signs his name to the bill, it is 
said to be receipted. 

238. Albany, N. Y., Dec, 18, 1886. 

Mr. Henry W. Sanborn, 

Bought of John R. Norris £ Co., 



84 yds. Canton Flannel . . . . (^ $.16 

56 " Hollands @ .18 

n "' Sheeting @ .12 

Jfi " Flannel @ .62 

64 " Duck @ .25 

96 '' Cassimere @ .75 



SIS 


U 


10 


08 


8 


64 


29 


76 


16 


00 


72 


00 



$11,9 



92 



Received payment, 

John R. Norris & Co., 
Per /. S. 

239. When, according to the bill, were the items men- 
tioned above purchased ? At what place ? By whom ? Of 
whom ? By whom was the bill made out ? Who paid the 
bill ? By whom was it receipted ? What doesj^^r J. S. mean ? 
What is the amount of the extension of the first item ? 01 
the second ? Of the third ? Of the. fourth ? Of the fifth ? 
Of the sixth ? What is the footing of the bill ? 



1 
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240* The following abbreviations are used in bills : 



@, At. 

Acc't, % , Account. 

Am't, AmouDt. 

Bal., Balance. 

Bbl., Barrel. 

Bo't, Bought. • 

\Co. , Company. 

Cr. , Creditor. 



Dr., Debtor. 
Do. or Ditto, The same. 

Doz., Dozen. 

Ex ps. , Expenses. 

FoL, Folio. 

Inst., TliiB month. 

Int., Interest. 

Mdse., Merchandise. 



Net, Without disci 

No.orjf, Number. 

Pay't, Payment. 

Pd., Paid. 

Per, By. 

Rec'd, Received. 

Sunds., Sundries. 

Ult., Last month 



241. Capy and Jin^l tlie fiH^tings of thefoUowiiig bihs : 

(^) Nkw York, Dee. 11, 1885. 

Mr. Henry J. Rowson, 

Bought of Richard lover <& Co., 



25 yds. 
7 " 



Velveteen @ $1.85 

Satin " ^S.75 

Cashmere " 1.63 

Brocaded Velvet . - . *' i.25 



{S) 
Mr. Mortir. er Harvey, 



Received payment, 

Richard Glover & Co. 

Detroit, Mich., Sept. 8, 1885. 

To Oeorqe C. Smith, Dr., 



To Board for S adults, 6 loeeks (each), %$H.,00 
'' '' " 2 children, *' '' @ 7.50 

^^ Carriage^ 8 times, .. ... (^ 1.50 

'' Boat, U '' @ .50 

" Laundry, 13^ doz. articles . . . @ 1.10 
Express charges ...... 2.75 



i< 



Received payment, 

Oeorge C. Smith. 



«.'- ; ip.-w# 
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(3) 
Mrs. Henry J. Lee, 
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Albaky, N. Y., Dee. i, 1885, 

To Scott & Weston, Dr., 



1886. 

Sept. 8 

" 25 
Oct 3 

ti a 

" 12 
" 18 

Nov. 12 



To 22i yds. Silk Plush . . 
" 6 « Surah Silk . . 
" 43 " Bleached Muslin 
" Jf. pieces Silk Braid . . 
" 2i doz. Buttons . . . 
*' 15 yds. Ho7iiton Lace . 
" 30 " Spanish Lace . 
" ^ joaiVs Kid Gloves . . 
" 1 pair Burt's Shoes . 
« 21 yds. Silk .... 



@, 1.38 



@ 






2.25 
.75 
1.13 
1.88 
1.75 
6.00 
1.67 



Received payment, 

Scott <& Weston. 



E 



(-t) Paterson, N. J., No^. 11, 1886. 

Mr. John H. Colfax, 

Bought of A ckerman <& Van Oieson. 



183 lb. Ham . . . 

1200 " Oat Meal . 

Hi cakes Soap . . 

54. gal. Molasses . . 

45 f lb. Honey . . 
150 " Cornstarch, 
168 '' Dried Beef 

16 boxes Starch . . 
190 lb. Dried Peaches 




Received payment, 

Ackerman <& Van Oieson. 
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LEDGER COLUMNS. 

242. In the addition of ledger columns it is common ti 
nrrite in pencil at the top of each colamn, in small figures, 
the number carried from the preceding column. Thus, 

^ft7Q ftQ "^^ Bmall figures in italics represent the nambei 

' carried forward from the preceding column. This en- 

vvb.vb ables the accountant, if interrupted in the addition of 

484.93 a long column, to resume his work without gtnng over 

92360 78 ^^ whole, and also to verify his work by columns. 

243. Copy and find the footithgs of t9ie foUotving ledger 
columns : 



1. 


2. 


3. 


4^ 




$18.25 


1171.38 


$236.87 


$837.50 




2.37 


23.61 


5961.00 


2361.25 




23.68 


18.00 


86.75 


749.60 




1.12 


51.49 


487.64 


3000.00 




148.65 


638.41 


8.99 


568.92 




23.00 


83.00 


2354.47 


37.00 




15.41 


9,13 


927.68 


650.00 




.87 


832.61 


516.00 


1725.75 




4.31 


595.75 


5927.84 


928.38 




.93 


87.63 


1219.58 


67.44 




264.85 


59.47 


1.65 


8396.87 




5.87 


429.68 


346. 78 


460.00 




15.06 


87.00 


59.84 


1739.56 




1.18 


5.87 


2837.19 


28.38 




137.38 


69.45 


846.25 


5.98 




49.69 


747.95 


1800.00 


861.29 




458.86 


81.00 


569.43 


2468.78 




79.58 


598.12 


3769.29 


367.59 




5.63 


.84 


468.37 


3875.98 




75.13 


1.75 


85.00 


625.00 




12.86 


33.84 


17.12 


83.50 


N 



m 



88 BILLS. 

544. Make receipted bills in correct farm: 

1. On Jan. 9, 1884, Henry Cooke bought of John R Alex 
ander, at Philadelphia, Pcnn. : 

13^ lb. sugar @ 8# ; 5| lb. coflFee @ 32^ ; Sf lb. cheese @ 
18^ ; 12^ lb. rice @ 9^ ; 5 J qts. beans @ 12^ ; 6| lb. starch 
@ 11^. 

j^. Henry Esmond bo't July 7, 1861, of James M. Howard 
& Co., of New York : 

76 yds. carpet @ J1.87 ; 84 yds. ingrain carpet @ $1.25 ; 
22 yds. stair carpet @ $1.12 ; 57 yds. border @ $.88 ; 135 yds. 
carpet lining @ 9^ ; 5 rugs @ $4.75 ; 41f yds. oil-cloth @ 58^ ; 
15} sq. yds. linoleum @ $1.60. 

3. Frank W. Case, a clerk with J. H. Porter & Co., Chicago, 
111., sold the following items to Henry Sherman, and gave him 
a receipted bill, Aug. 7, 1885 : 

75 tons Lehigh coal @ $4.33 ; 168} tons Scranton coal @ 
$4.12 ; 24} tons cannel coal <^ $18 ; 96f tons bituminous 
coal @ $2.62 ; 48 cords hickory wood @ $6.38 ; 35} cords 
pine wood @ $4.75. 

545. Supply names of persons and pUices, and make 
receipted bills with dates: 

1. 256 lb. ham @ 12|^ ; 94} lb. bacon @ 9^ ; 68 lb. dried 
beef @, 16^ ; 325 lb. shoulder @ 10^ ; 75 lb. boneless bacon 
@ 14^ ; 32} lb. Bologna sausage @ 18^. 

«. 36 bbl. flour @ $8.62^^ ; 43 bbl. new process flour @ 
$9.25 ; 875 lb. buckwheat flour @ 3}^ ; 486 lb. corn meal @ 
2y ; 186 lb. oatmeal @ 4f ^ ; 91 bbl. rye flour @ $7.75. 

3. 650 lb. mackerel @ 9^^ ; 25 kits pickled herring @ 
$1.12^; 533 chests Young Hyson tea, each 871b., @ 28}^; 
75 sacks Maracaibo coffee, each 185 lb., @ 21|^; 1680 lb. rice 
@ 8^^ ; 560 lb. crackers @ 6f ^ ; 95 quarts soup beans @ 6}^ ; 
32 barrels granulated sugar, each 200 lb. @ 7}^. 

Note. —The pupil should be required to make original bills neatly and 
in proper form. 




MEASURES IN COMMON USE. 

LINEAR MEASURE. 

246. Linear measure is used in measuring lines and dig 
^nees. 

TABLE. 

12 inches = 1 foot, .../?. 

3 feet = 1 yard, . . . yd. 

6 J^ yards (16^ feet) = 1 rod, . . . rd. 

320 rods = 1 mile, . . . mi, 

ORAL PROBLEMS. 

247. 1. How many inches in 1 foot? In 2 feet? In 3 
feet? In 4 feet? In 7 feet? 

^. How many feet in 1 yard ? In 2 yards ? In 3 yards? 
In 4 yai'ds ? In 5 yards ? In 5 J yards ? 

3, How many inches in 1 J feet ? In 2J feet ? In 3 J feet: 
In 1 yard ? In 2 yards ? In 3^ yards ? 

4' 2 feet equals how many inches? 3 feet? 1 yard? 2 
yards ? 4^ yards ? 

5. How many feet in 2 rods ? In 3 rods ? In 4 rods ? 
In 8 rods ? 

6. In 2 rods how many yards ? In 3 rods? In 4 rods f 
In 10 rods ? 

7. In 72 inches how many feet? How many yards ? In 
108 inches how many feet ? How many yards ? 

8. In 45 inches how many feet ? Yards ? In 54 inches 
how many feet ? Yards ? 

9. What part of a yard is 9 inches ? 12 inches ? 6 inches ? 
18 inches ? 24 inches ? 27 inches ? 30 inches ? 32 inches ? 

10. How many yards in 6 feet ? In 12 feet ? In 30 feet ? 
In 16i feet ? In ^ feet ? In 8 feet ? In 11 feet ? 
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11. How many rods in Q^ feet ? How many yards ? 

12. Find the cost of a piece of ribbon 18 in^ long at 2€ 
cents per yard. 

13. How much would 27 in. of velveteen cost at $2 pel 
yard ? 

14' Find the cost of 6 ft. 9 in. of copper wire at 12^ pef 
foot. 

15. A boy bought a chain for his dog, paying 15^ per foot ; 
how much did he pay for 56 inches ? 

16. A carpenter buys a piece of mahogany moulding 12 ft. 
6 in. long at 10^ per foot ; find its cost. 

17. What is the yalue of 90 feet of manilla rope at 12^ per 
yard? 

18. A lady buys a piece of silk velvet 48 in. long at $9 per 
yard ; how much does it cost ? 

WRITTEN PROBLEMS. 

248. 1. Find the cost of 28 yds. of Wilton carpet at 
15.25 per yard. 

2. How much will 156 feet of piano wire cost at 12^^ per 
foot? 

3. How many feet in 40 rods ? In 160| yards ? In 1 mile? 

4. How many yds. in 1 mile ? In 2| miles ? 

5. A man goes 36 inches at each step; how many steps 
must he take in going from New York to Philadelphia, a 
distance of 90 miles ? 

6. Find how many feet in 1140 in. In 63360 in. 

7. Eeduce 58080 feet to rods. 

8. How much must a tailor pay, at $2.87-j^ per yard, for % 
piece of French cassimere containing 46f yards ? 

9. In 5 miles how many rods ? In 4 miles and 96 rodi 
how many rods ? How many feet ? 

10. Eeduce 3 mi. 13 rds. to rods. To feet. To inches. 

11. Find the number of rods in 6 mi. 61 rds. Of yarda 
Of feet. 
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1^. Reduce 1512 in. to feet. To yards. 

13. A man walked 237600 ft. in 15 hours ; how many feet 
did he walk per hour ? 

14. Change 334788 in. to feet To yards. 

15. The chain used by surveyors is 66 feet long ; how 
many lengths of it in 1 mile ? 

16. If carpet 27 inches wide is worth $1.35 per yard, how 
mueh should be charged for carpet equally good, 1 yard wide? 

17. A lady spent 150.82 for silk at 11.98 per yard; how 
many yai-ds did she buy ? 

IS. A farmer paid a man $36.75 for fencing a field at 37^^ 
per rod ; how many rods of fence were there ? 

19. A pigeon made a flight of 5} hours at the rate of 48 
miles per hour ; how far did it fly ? 

^0. The fathom, which is equal to 6 feet, is used in meas- 
uring depths at sea. How many feet deep is the Gulf Stream 
where it issues from the Gulf of Mexico, if its depth is 433J 
lathoms ? 

Si. How many feet separate two vessels at sea that are 
396 cable-lengths apart, the cable-length being equal to 120 
Mhoms ? 

£2. Soundings made between the Island of St. Helena and 
the coast of Africa give the greatest depth of the ocean as 
3000 fathoms. What is the depth in feet? 

23. How much more will 19f yds. of velvet cost at $3.88 
per yard than at $3.67 per yard ? 

£4' How many steps of 30 inches each does a man take in 
walking one mile, a mile being equal to 63360 inches ? 

B5. I paid $71.76 for silk at $2.34 per yard ; how many 
yards did I buy ? 

26. A tailor paid $1389.04 for 8 equal pieces of broadcloth 
at $3.88 per yard ; how many yards in each piece ? 

27. A farmer paid $127^ to have a fence built around a 
field the length of whose sides was 896 ft., 789 ft., 886 ft. and 
795 ft. respectively ; what did he pay per rod ? 



J 
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. ' LIQUID MEASURE. 

249* Liquid measure is used in measuring liquids. 

TABLE. 

4 gills {gi) = 1 pint. , . . pt. 
2 pints = 1 quart. . . . ql. 
4 quarts = 1 gallon. . . . ^al. 

ORAL PROBLEMS. 

250. i. How many gills in 1 pint? In 2 pints? In 3 
pints ? In 6^ pints ? In 13 pints ? In 4J pints ? 

;^. How many pints in 2 quarts? In 3 quarts? lu ^ 
quarts ? In 11^ quarts ? 

<?. Hew many gills in 1 quart ? In 1 gallon ? In 5 quarts ? 
In 2 gallons ? In 3 gallons ?^ In 2\ gallons ? 

^. How many gills in 1 quart and 1 gill ? In 2 quarts and 
1 pint? In 1 qt. 1 pt 3 gi.? In 2 qts. 1^ pts.? 

3. How many pints in 1 gal. 3 qts. 1 pt. ? In 2 gal. 2 
qts. 1 pt. ? 3 gal. 1 qt. 1 pt. ? 

6. How many pts. in 12 gi. ? In 19 gi. ? In 29 gi. ? 

7. Reduce 8 gi. to qts. ; 32 gi. ; 37 gi. ; 43 gi. ; 64 gi. 
S. What is the cost of a gallon of milk at 8^ per qt. ? 

9, How much will 1 gal. 3 qts. of cider cost at 9^ per qt. ? 

10, Find the cost of 2 gal. 1 qt. 1 pt. of vinegar at 10^ 
per pt. 

11, How much will 5 pts. of brandy cost at $8 per gallon ? 

12, How much will 11 qts. of syrup cost at 80^ per gallon? 
13, I paid 75^ for cider at 5 cents per qt. ; how many 

gallons were there ? 

14^, How many pints of cream at 80^ per gal. can be bought 
for 65^- ? 

15, Find the cost of 2 gallons kerosene at 2^^ per pint. 

16, A boy sold 12 quarts of berries at 6J^^ per quart ; how 
^ much did he get for them ? 

r 
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WRITTEN PROBLEMS. 

251. i. How many pints in 4H gallons ? 

2. Find the cost of a hogshead of New Orleans molasses 
containing 63 gallons at 87^/' per gallon. 

3. A grocer bought a barrel containing 41^ gallons of cider 
at 18^ per gallon, and sold it at 3^ a pint ; find his profit. 

4. A dairyman sold 12 cans of milk, each containing lOJ 
gallons, at 8^' a quart ; what did he get for it ? 

5. Find the gain on 5 barrels of kerosene, of 43} gallons 
each, bought at 15^ per gallon and sold at 8^ per quart. 

6. How many times must I empty a 5-pint vessel into a 
barrel holding 40 gallons in order to fill the barrel ? 

7. If a quart of strained honey weighs 2J lb., how much 
will 19^ gallons cost at 25^ per pound ? 

8. A dairyman each day distributes among his customers 
28 cans of milk, each containing 10} gallons, for which he 
charges 10^ a quart ; what should be his weekly collections? 

9. A dealer paid $25 for a barrel of turpentine containing 
41\ gallons, and sold it at 3^ a gill ; find his gain. 

10. A can containing 12} gallons of shellac, costing $1.40 
per gallon, was sold at 12^ a gill ; what was the gain ? 

11. From a hogshead containing 63 gallons of syrup, 19 
gallons 3 qts. 1 pt. were sold ; how much remained ? 

12» How many barrels of 31| gallons each in 24192 gills? 

13, Bought 90 gallons 3 qts. of varnish at $1.25 per gal- 
lon, and sold it at 37}^ a pint; find my gain. 

14- How many bottles, each containing 2 gills, can be 
filled from a vessel containing 24 gallons 3 qts. 1 pt, ? 

15. One gallon of maple syrup can be made from 12 gal- 
lons 1 qt. 1 pt. of sap ; how many pints of sap will make 
3 gallons of syrup ? 

16. 5 gal. 2 qts. 1 pint of currant jelly were put into 
half-pint jars costing 5 cents each, and sold at 12^ per jar; 
how much was left after paying for the jars ? 



■ *■' ^ 



94 MEA8UBE8 IN COMMON USE. ^ 

DRY MEASURE. 

252. Dry measure is used in measuring grain, fruit, and 
many other articles not liquid. 

TABLE. 

2 pints (pt.) = 1 quart, . . . qt, 
8 quarts == 1 peck, . . . pk, 

4 pecks = 1 bushel, . . , bu. 

ORAL PROBLEMS. 

253. i. In 2 quarts of cherries how many pints? In 3 
quarts? In 4 quarts? In 12 quarts ? 

^. In 1 peck of crab-apples how many quarts ? How many 
pints ? In 2 pecks how many quarts ? Pints ? 

3. How many pecks in 1 bushel ? In 2 bushels ? In 2^ 
bushels? In 3| bushels? 

^. How many quarts in 1 bushel ? In 1 bushel and 1 peck? 
In IJ^ bushels ? In 2^ bushels? 

5. How much will 1 bushel of chestnuts cost at 50^ per 
peck ? At 5^ per quart ? 

6. What will 1 peck of cranberries cost at 12^^ per quart ?^ 
1 bushel ? 

7. How many pecks in 40 quarts ? In 64 quarts ? In 54 
quarts ? In 84 quarts ? 

S. What will 72 quarts of hazel-nuts cost at 75^ a peck ? 

9. What will be the cost of 20 quarts of peaches at 50f a 
peck ? 

70. What part of a peck in 1 quart ? What part of a peck 
3.1 2 quarts ? 4 quarts ? 6 quarts ? 

11. What part of a bushel in 2 quarts ? 4 quarts ? 8 quarts ? 
12 quarts ? 16 quarts ? 20 quarts ? 24 quarts ? 

IS. What part of a bushel in 1 peck ? What part of a 
bushel in 4 quarts ? 2 pecks ? 2 pecks and 4 quarts ? 3 pecks ? 
3 pecks and 4 quarts ? 
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13. What will 3 pecks of potatoes cost at $1 per bushel ? 
1 bu. 1 pk. 4 qts. ? 2 bu. 2 pks. 4 qts. ? 3 bu. 3 pks. 4 qts. ? 

14. I paid tl.GO for 1 bushel of peanuts ; how much did they 
cost per peck ? How much per quart ? 

15. A iarmer sold 2 bu. 3 pks. 4 qts. of clover-seed at $16 
per bushel ; how much did he get for it? 

16. A man sold 1 bu. 1 pk. 3 qts. of cherries at 10^ per 
quart ; how much did he receive for them ? 

; WRITTEN PROBLEMS. 

254. 1. Eeduce 5 bu. 3 pks. to pecks. To quarts. To pinia 

2. Change 1 bu. 1 pk. 1 qt. 1 pt. to pints. 

3. How many pints in 15 bu. 1 pk. 7 qts. 1 pt. ? 

4. How many quarts in 864 pints ? How many j>ecks ? 
How many bushels ? 

5. Change 1565 pints to pecks, quarts and pints. 

6. A grocer bought 3 bu. 3 pks. of bird seed at $3.20 per 
bushel and retailed it at 15^ a quart ; find his gain. 

7. A man sold 3 bu. 1 pk. 7 qts. of peanuts at 5^ a pint 
what did he receive for them ? 

8. What will be the cost of 15 bu. 3 pks. 7 qts. of cranberries 
at 15 cents per quart ? 

9. Henry gathers during the autumn 9 bu. 3 pks. 6 qts. 1 pt. 
of chestnuts and sells them at 17^ per quart; with the 
proceeds he buys his mother 18f yards of silk for a dress at 
$1.35 per yard ; how much money does he have left? 

10. A farmer exchanges 5 bu. 2 pks. 4 qts. of clover-seed at 
$16.40 per bushel for flour at $2^ per hundred pounds ; how 
many pounds of flour does he receive ? 

11. K grocer bought 6 barrels of Baldwin apples, each 
containing 3 bu.' 1 pk. 6 qts. at $3.75 per barrel, and retailed 
them at 20 cents a half-peck ; how much did he gain ? 

12. A fruit dealer bought 2 bu. 3 pks. of Bartlett pears at 
$3.60 per bushel and sold them at 3^ each; how much did 
he gain if there were on au average 184 pears iu a buahQ,ll 
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96 MEA8UBEa IN COMMON USE. 

13. A grocer bought 6 bags of chestnuts, each contaiDing 
2 bu. 3 pks. 4 qts. at 12.80 per bushel ; he sold 4 bags at 
14^ a quart, and the remainder at 5^ a pint ; find his gain on 
the lot. 

J^. How many times must I empty a vessel having a 
capacity of 1 pk. 2 qts., into a bin holding 15 bu. 2 pks. 
4 qts., in order to fill it ? 

15. A man bought 12f bushels of peaches at $1.50 per 
bushel and sold them at 25^ a half -peck; find his gain. 



AVOIRDUPOIS WEIGHT. 

255. Weight is the measure of the earth's attraction. 

256. Avoirdupois weight is used in finding the weight of 
all common articles. 

TABLE. 

16 ounces (oz.) = 1 pound, , ... lb. 

100 pounds = 1 hundredweight, . cwL 

20 cwt, or 2000 lb. = 1 ton, T. 

357. The long ton is used in weighing coal at the mines, 
and goods on which duty is paid by weight at the Custom 
House. 

LONG TON TABLE. 

16 ounces (pz,) = 1 pound, , . . lb. 

28 pounds = 1 quarter, . , . qr, 

4 quarters = 1 hundredweight, cwt, 

20 cwt, or 2240 lb. = 1 ton, .... T. 

ORAL PROBLEMS. 

258. i. How many ounces in 1 pound ? In 2 pounds ? 
S. What is the cost of a pound of caramels at 2^ an ounce ? 
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3. How many ounces in 1 lb. 5 oz. ? In 1 lb. 11 oz. ? In 
2 lb. 5 oz. ? In 3 lb. 12 oz. ? 

4. How much would 2 lb. 8 oz. of butter cost at 32^ per 
pound? 

d. In IJ pounds how many ounces ? In 2^ pounds ? In 
2} pounds ? In 5J pounds ? 

6. How much will 1|^ pounds of almonds cost at 30^ a 
pound? 

7. In 1 hundredweight how many pounds? How many 
ounces ? 

5. How many pounds in 2 cwt. 58 lb.? In 5 cwt. 17 lb.? 
In 1 T. 1 cwt. 18 lb. ? In 8 T. 5 cwt. 78 lb. ? 

0, How many pounds in 16 ounces? In 32 ounces? In 
48 ounces ? In 64 ounces ? In 80 ounces ? In 96 ounces ? 

10. What part of a pound is 2 ounces ? 4 ounces ? 
6 ounces ? 14 ounces ? 10 ounces ? 8 ounces ? 12 
ounces ? 

11. How many pounds in 20 ounces ? In 30 ounces ? In 
40 ounces ? In 56 ounces ? 

12. Six boys share 1 lb. 8 oz. of candy equally ; how much 
Joes each receive ? 

13. What is one fourth of 2 lb. 12 oz. ? Of 1 lb. 12 oz. ? 
Of 4 lb.? Of fib.? 

14" What part of a ton is 2 cwt. ? 4 cwt ? 15 cwt. ? 
18 cwt? 10 cwt? 8 cwt? 12 cwt.? 

15. How much will 15 cwt. of coal cost at i4 per ton ? 
18 cwt. ? 4 cwt ? 14 cwt. ? 

16. What is the cost of 1 T. 15 cwt of granite at $2 per 
ton? Of2T. 18cwt.? Of 5 T. 16 cwt? 

17. What will 2 lb. 10 oz. of dried cherries cost at 20 cents 
per pound ? 

18. How much must I pay for 3 lb. 12 oz. butter at 32^ 
per pound ? 

19. Four apples of equal size weigh together 3 lb. 4 oz. ; 
what is the weight of each ? 
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WRITTEN PROBLEMS. 

269. 1. Eeduce 5 T. 17 cwfc. 87 lb. to pounds. 

2, Some sugar from Cuba weighed at the New York 
Custom House 5 T. 17 cwt. 3 qrs. 18 lb.; how many poundi 
were there ? 

3. ' Find the cost of 5 cwt. 75 lb. of beef at 12\^ pei 
pound. 

^. How much would 3 cwt. 69|- lb. of sugar cost at 8^ pel 
pound ? 

6. A coal dealer bought at the mines at Scranton, anthra- 
cite coal weighing 66 tons ; what was its weight in pounds ? 

6. I paid $3.75 per ton for 175 long tons of coal, and sold 
it at $3. 85 per ordinary ton ; what was my gain ? 

7. A fish dealer sold a trout weighing 8 lb. 10 oz. at 70^ 
per pound ; what did he receive for it ? 

8. A butcher bought a fat steer weighing 18 cwt. 95 lb. at 
5|0 per pound live weight. Its weight after it was killed and 
dressed was f of its weight when living, and he sold the meat 
at an average price of 13^ per pound ; what was his gain ? 

9. How many pounds more are .there in 18 long tons 
than in 20 ordinary tons ? 

10. How many spoons weighing If ounces each can be 
made from 5 lb. 4 oz. of German silver ? 

11. Reduce 83675 ounces to higher denominations. 

12. What will 3i cwt. of dried peaches cost at 37^ pei 
pound ? 

13. A bushel of wheat weighs 60 pounds; if a farmei 
receives $20.79 for 891 pounds, how much does he receive 
per bushel ? 

IJf, In a canning establishment 2 lb. 12 oz. of beef were 
used to fill each can ; how many cans were required to con- 
tain 13 cwt. 9 lb. ? 

15. At 4^ per pound, how many })ounds of iron can be 
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REVIEW QUESTIONS. 

260. Equal Parts of Units. — when two nombere art 
written^ one above the other, with a short horizontal line between them, 
what do thej express? What does J mean? What is meant by f ! 
Which is the denominator ? What does it show ? Which is the namer 
ator? What does it show? How aro equal parts of lilLe units added t 
What is necessary in be done before adding un1ik» parts of like unitsi 
Bow are mixed numbers added? If a 'unit is divided in equal parts, 
what is the relation between the size of the parts and their number? 
Show how to subtract a mixed number from an integral number. How la 
one mixed number subtracted from another mixed number ? Dlnstrate. 
What is meant by multiplying a nun4>er by a fraction? Illustrate. 
How is an integer multiplied by a fraction ? niustratc. How is an inte- 
ger multiplied by a mixed number? A mixed number by an integer? 
Dlnstrate each. How is an integer divided by a fraction ? What doeg 
the quotient show when the divisor is less than the dividend? When 
the divisor is greater than the dividend? How is a mixed numbec 
divided by an integer ? An integer by a mixed number? 

261. Decimal Parts of Units.— What is a decimal part 

of a unit ? A decimal fraction ? How are decimals written ? What are 
decimal places? What is a mixed decimal ? Why may a mixed decimal 
be written as a single number ? Ho«v is a decimal read ? How are deci- 
mals written in order to add or to suDtiact them ? How may numbers be 
multiplied by 10, 100, 1000, etc. ? How divided? 

363. United States Money.— Give the table of United 
States money. Show that it is a decimal currency. Why may dollars, 
cents and mills be written as one number? How are cents reduced to 
mills? To dollars? Mills to dollars? Dollars to cents? To mills? 
How is United States money added ? Subtracted ? Multiplied ? What 
must the multiplier be ? By what may United States money be divided? 
What is the quotient when the divisor is abstract ? When it is concrete? 
Give the table of the fractional parts of $1. Define : Debtor, creditor, 
bill. How is a bill receipted ? 

363. Measures in Common Use. — Give the table of 

linear measure. For what is linear measure used ? What is a fathom 1 
A cable-length ? Give the table of liquid measure. Give the table of dry 
oieasure. WhAt is weight ? For what is avoirdupois wci^hl xwftAA 
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MISCELLANEOUS PROBLEMS. 

ADDITION. 

264. J. I pay on a certain debt at one time $985.60 in 
eash ; at another I give a horse and carriage worth $465.50 ; 
again I make a cash payment of $1731.56, after which I still 
owe $2035.74 ; what was the original debt ? 

2. A young man saved $987.50, which was $193.80 less 
than he already had in a bank ; how much was he worth ^ 

3. A man sold to A 3'464 acres of land, to B 191|^ acres 
more than to A, to C 92| acres more than to A and B 
together, and then had 1238| acres left; how much had he 
ftt first ? 

4. A grocer buys flour for $1375, and sells it so as to gain 
$275.50 ; how much does he get for it ? 

6. Mr. Fox bought a house and lot for $3875, had repairs 
made costing $863.50, paid $125.36 for painting, and then sold 
t so as to gain $1264.89 ; what did he get for it ? 

6, Three brothers bought a farm ; the first paid $5675, the 
second $8954, and the third $6435, after which they still owed 
$3655 ; what was the price of the farm? 

7, A drover bought 4 horses at $275 each ; he sold them 
so as to gain on the first $75.25, on the second $21.50, on the 
third $37.75, and on the fourth $16.65 ; how mucli did he 
receive for them all ? 

8, A merchant deposited in bank on Monday $375.50, on 
Tuesday $585.96, on Wednesday $736, on Thursday $845.60, 
on Friday $954, and on Saturday $1361.85 ; find the amount 
of his deposits for the week. 

9» A merchant having a certain sum of money in bank, 
pays by check the following bills: $183.75, $565.83, $19.29, 
$1165.90. He then has a balance in bank of $8361.68; how 
much had he before paying the bills ? 
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10, K ton of coal cost me ib^ and a cord of wood 13 j ; 
what did both cost ? 

11, Of a party of four miners, one found 37f ounces of 
gold, the second found 23f ounces, the third 46^ ounces, and 
the fourth 9|^ ounces more than the first ; how many ounces 
did all find ? 

12. A farmer sold \ of his hay to one man, ^ to another, 
and |- to a third ; what part of his hay did he sell ? 

13. A well is sunk through sand 17| feet, through clay 
8f feet, through slate ^1-f^ feet, and through rock 16^ feet ; 
how deep is the well ? 

14» A manufacturer makes cloth at a cost of 87|^ cents per 
yard, and sells it to a jobber at a profit of 19f cents per yard 
the jobber sells it to a retailer at a gain of 23^ cents per yard, 
and the retailer sells it at a gain of 29 J cents per yard ; what 
does the retailer get for it ? 

16. From the milk of one cow a dairyman made one week 
16| lb. of butter, the next week 14| lb., the third week 
18J lb., and the fourth week 13^ lb. ; how many pounds did 
he make in the four weeks ? 

16. A lady bought ribbon for $1.87, a pair of shoes for 
$3.37, a pair of gloves for $1.62 and a hat for $5 ; how 
much did all cost ? 

17. The masons worked on a certain house 9f days, after 
which the carpenters worked 14i^ days ; then came the plas- 
terers for 6f days, and last of all the painters for 3 J days ; 
how many days were consumed by all ? 

18. A father went for berries with his three sons ; the 
youngest gathered 18f quarts, the second 9 J quarts more 
•than the youngest, the oldest 5^ more than the second, and 
the father 12f quarts more than the oldest ; how many quarts 
did all gather ? 

19^ A pedestrian walked 65| miles one day, 75f miles the 
next, and 58^ miles the third day ; how far did he walk in 
the three days ? 
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102 MI8GELLANE0U8 PROBLEMS. 

20. A coal merchant sold to one customer 13 T. 15 cwt. of 
coal, to another 25-iV T., and to another 18 T. 12 cwt. ; how 
much did he sell to all ? 

21. A farmer raised on one field 275 bu. 3 pks. 4 qts. of 
oats, on a second 461J bu., and on a third 524 bu. 2 pks. 
4 qts. ; how much did he raise on the three fields ? 

22. The four sides of a certain field are (S\\ rods, 48-| rods, 
59-J- rods, and 49|- rods ; how many rods of fence will it re- 
quii'e to enclose the field ? 

SUBTRACTION. 

265. i. Mary earned 18^ and paid $3^ for a hat ; how 
much remained ? 

2. John is 5-| feet high and Henry 4| feet ; find the differ- 
ence in their hight. 

3. Prom a halibut weighing 63f lb. a fish dealer sold 
8| lb., 7^ lb., 4| lb. and 12^ lb. ; how much remained ? 

4' From a board 18 J ft. long were cut two pieces, one 5f ft. 
long and the other 1\ ft. long; how much remained ? 

5. After expending J of my money and \ of my money, 
what part remains ? 

6* A man left an estate of $29450, of which his wife 
received $11175, his son $975 less than his wife, and his 
daughter $6350 less than his son ; the remainder was left to 
his sister ; how much did she receiye ? 

7. A man sold his house for $13650, his furniture for 
$1875, his carpets and pictures for $3225 ; if they all cost him 
$21380, did he gain or lose, and how much ? 

8. A man paid $775 for four horses ; for the first $185, for 
the second $225, for the third $198 ; how much did the 
fourth cost him ? 

9. Before paying two bills, one of $178.38 and another of 
$3725.62, 1 had $7365.56 cash in bank ; how much remained 
after I paid the bills? 
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V 

10, A turkey and a chicken together weiglicd 27} lb. and 
:he chicken weighed 8| lb.; what was the weight of the turkey! 

11. A boy gathered 29| quarts of cherries and sold 12| 
ijuarti to one person and 10| quarts to another ; how many 
quarts had he left ? 

1^. Henry earns $5| per week, Charles $2^ per week more 
than Henry, and James $3^ per week more than Charles ; 
how much can they together save weekly if their expenses 
arell7|? 

13. I bought a ton of anthi-acite coal for $5.15, ^ a ton of 
cannel coal for $4.90, and a cord of wood for 65 cents more 
than the cost of the anthracite coal ; how much change should 
I receive out of a twenty-dollar bill ? 

14» A lady went shopping with $100; she spent $35.17 
for a dress, $23.47 for a shawl, and $5.38 for a hat ; she then 
bought a fine rug and received $19.21 change; how much 
did the rug cost ? 

15. The material for two suits having been cut from a 
piece of cloth 40| yds. long, 26 J^ yds. remained ; if one suit 
required 7| yds., how many yards were in the other suit ? 

16. A man owes his grocer $15.37^ ; he pays him at one 
time $10, then buys from him goods amounting to $7.02^, 
and then gives him enough to pay the entire bill ; what is the 
last payment ? 

17. A man having agreed to sink a well 40 feet, digs the 
first week 15| feet, the second 12|- feet, and the third week 
finishes all but 5 J feet ; how much did he dig the third week? 

18. A man bought four pieces of cloth ; the first contained 
'65 yds. 27 in., the second 58.5 yds., the third 81f yds., and 
the fourth 75 yds. 9 in. ; how many yards in the four pieces? 

19. A dairyman made at one time C97 lb. 8 oz. of cheese, 
at another time 537| lb., and at a third time he made enough 
so that the three lots weighed in all 1843.75 lb.; how much did 
he make the third time ? 
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MULTIPLICATION. 

266. i. If flour is worth 4. cents per pound, how much 
must a baker pay for the flour used in making 144 loaves of 
bread, each loaf requiring 2f pounds ? 

^. Find the cost of 17f cords of wood at $5.50 per cord 
and 24 tons of coal at $5.25 per ton. 

3. A farmer sells 8 loads of hay each of If tons at $17.85 
per ton ; how much does he receive ? 

4- A clerk earns $28.60 and spends $11.90 each week; 
how much can he save in 52 weeks ? 

5. If a mill is worth $18640, what is the value of i of it ? 

6*. A lady bought 18 yards of goods for a dress and used 
only f of it ; how many yards did she use ? 

7. How much would 24| pounds of ham cost at 18 cents 
a pound ? 

S, If 3 pounds of sugar cost 25 cents, how much would a 
barrel containing 216 pounds cost ? 

9, Find the cost of 36| bushels of potatoes at 95 cents per 
bushel. 

10, A butcher sells 4f pounds of porterhouse steak at 
24 cents per pound ; how much does it bring? 

11, How much must I pay for a turkey weighing 17| 
pounds at 23 cents per pound ? 

1^, A man owes $725 and pays f of the debt; how many 
dollars does he still owe ? 

13, A miller bought 996 bushels of wheat at $1.37 per 
bushel ; he made 49 pounds of flour and 11 pounds of bran 
from each bushel; by selling the flour at $8J per barrel and 
the bran at 2 cents per pound, what did he gain, if the barrels 
cost 25^ apiece, and each contained 196 pounds ? 

14^, A drover has 875 sheep ; he can sell them all to one 
man at $4.68 a head, or he can sell them in two lots, one lot 
of 495 at $4.79 each, and the remainder at $4.56; which is 
the better way, and what is the difference? 
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15. A and B bought a farm for *8765, A paying j of the 
price and B the remainder ; how much did each pay ? 

16, A man bought 250 pounds of fish at 8| cents per 
pound ; | of it he sold at 12 cents and the rest at 16 cents 
per pound ; find his gain. 

i7. A man in building a house employs 16 carpenters for 
41 days at $3.75, 9 plasterers for 13 days at $3.25, and 
8 masons for 13 days at $4.45; he pays for plumbing 
$625.50, for painting $465.85, and for material $3725. Find 
the cost of his house. 

18. How much must be paid for 180 barrels of apples, each 
barrel containing 2 J bushels, at 62^ cents per bushel ? 

19. A farmer exchanges 18} bu. of potatoes at 48 cents 
per bushel for 258 lb. of flour at 4 ct*. per pound, and 
pays the difference in cash ; how much cash does he pay? 

20. How many yards of cloth will be required to make 
coats for a company of soldiers consisting of 102 men, il 
4f yards are used for each coat ? 

21. A mian has two boarders each of whom pays him $5| 
per week, a third who pays $6J, and a fourth who pays $7^; 
how much will he receive from them all in 14f weeks ? 

22. A grocer buys butter in the country at 18|- cents a 
pound, pays ^ of a cent a pound freight, and sells it in New 
York at 32|^ cents ; what is his profit on 24 tubs each con- 
taining 43f pounds ? 

23. A vessel holding 2f gal. is emptied 13 times into a 
41 J gallon barrel ; what does the barrel lack of being full? 

24' A canning company put 2f pounds of beef in a can, 
and sold it at 33 cents a can ; if the meat cost Sf cents per 
pound and the cans 2^ cents each, what was the profit on 
100 dozen cans ? 

25. Mr. Ackerman sells 1000 pounds of cheese that cost 
him 12^ cents per pound : for 371 lb. 12 oz. he receives 18 
cents per pound, for 482 lb. he gets 16 cents per pound, and 
for the remainder 15 cents per pound; find his gain. 
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DIVISION. 

267. 1. The area of England is 50922 square miles and 
in 1880 her population was 25402461 ; what was the average 
population per square mile ? 

2, A merchant bought 375 tons of coal for $1406.25 and 
wishes to sell it so as to gain by the transaction $206.25; 
what must he get per ton ? 

3. A man who has $27850, gives his wife $7860, and estab- 
lishes his son in business with half the remainder ; how much 
does he give his son ? 

4* From an estate of $75380 a man leavesio his wife $23750, 
to his son half as much as to his wife, and the remainder in 
equal shares to his five daughters; how much does each 
daughter receive ? 

5. A house cost me $5375, and the grounds cost \ as much 
as the house ; find the cost of both. 

6. If 3J dozen eggs cost 75 cents, how much are they 
per dozen ? 

7. A butcher charges me 90 cents for 5| pounds of steak; 
now much is that per pound ? 

8. A boy worked 27 days, and received for his work a sum 
such that, after paying a board bill of $19.90, he had $17.90 
left ; how much did he recei ve per day ? 

9. My family used last year 8| bbl. of flour, worth $8.80 a 
barrel ; how long must I work at $22 per week to pay for it ? 

10. If 161 bushels of wheat are raised on 3| acres, how 
many bushels grow on each acre ? 

11. How many widths of carpet f of a yard wide will, if 
placed side by side, reach across a parlor 12 yards wide ? How 
much -will it cost at $1.25 per yard if the parlor is 45 ft. long ? 

12. If 12i acres of land cost $2040, how much at that 
rate must be paid for a farm of 145^ acres ? 

13» How many bushels of wheat at $1| per bushel must be 
given for 160 barrels of flour at $7| per barrel ? 
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i^. A merchant buys a piece of cloth at %\\ per yard and 
sells it at I2f ; his gain on the entire piece is $49; how 
many yards does it contain ? 

15. A drover expended $41787.25 for 168 horses at $102.50 
and some cattle at $41.75 a head ; how many cattle were there ? 

IG, Two brothers^ earn in 29 working days $178.35 and 
one earns $21.75 more than the other; what is the daily 
wages of each ? 

n. Sold a quantity of wood that cost $591.25 for $997.50 
and found that the gain was $3.25 per cord ; how many 
cords were there ? 

18, A man exchanges his farm of 185 acres which cost 
him $245 per acre for a house in the city worth $8450 and 59 
city lots 5 what did the lots cost him apiece? 

19, A ten-dollar gold piece weighs 258 grains; find the 
value of 430 ounces of gold ready for coining, each ounce 
containing 480 grains. 

20, A speculator bought 65 acres of ground at $538 per 
acre and paid on the purchase $3815. He then sold enough 
of it as city lots at $465 each to pay the remainder; how 
many lots did he sell ? 

21, A chicken that weighs 6f lb. is sold fcr $1.02 ; how 
much should be charged for one weighing 9| lb. ? 

22, A man going a journey of 66f miles travels the first 
day 12 hours at 2f miles per hour, and finishes the journey 
the second day at the rate of 4 miles per hour ; how many 
hours in all does he travel ? 

23, A drover paid $4000 for a horse, some sheep and some 
hogs. The sheep at $2| each cost $650. There were 2| times 
as many hogs as sheep, bought at $4f per head. How much 
did he pay for the horse ? 

^^. A merjchant after selling 15f yards from a piece of 
silk, cut the remainder into 12 equal dress patterns. These 
he sold at $2f per yard and received for each $45. How many 
yards were in the piece at first ? 
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25. With f of what a man received for a ship he paid fot 
318| acres of land at $180 per acre, and for buildings costing 
$13125 ; what amount did he receive for the ship ? 

26. If 8| cords of wood cost $70, how many cords can he 
bought for $100 ? 

27. How many bushels of rye at 88 cents per bushel must 
be given for 33 hogsheads of molasses, each containing 63 gal- 
lons, at 80 cents per gallon? 

28. How long Vill it require 20 men to do a piece of work 
that 12 men can do in 15 days ? 

29. A piece of work is done by 15 men, each of whom 
receives $23.40 ; if 9 men had done the work, what would have 
been each man's share ? 

SO. A man, out of his pay for 26 days' labor, gave his grocer 
$13.76 and his butcher $9.85 ; he then bought 2| tons of coal 
at $4.75 per ton, and 5^ bushels of potatoes at $1.20 per 
bushel, after which there remained of his pay $22.45 ; what 
did he receive per day ? 

31. A church having 327 members owes a debt of $2356.25 
Two wealthy members of the church agree to pay f of the 
debt if the other members will contribute equally to pay the 
remainder. How much must be paid by each of the others in 
order to cancel the debt ? 

32. The buildings on a certain farm cost | as much as the 
land. The farm consisted of 168 acres bought at $95.50 per 
acre ; what did the buildings cost ? 

33. An excursion train requires 3^3^ hours to make the run 
from New York to Mauch Chunk, a distance of 104 miles ; 
what is the rate per hour ? 

34' A and B start from the same place at the same time to 
travel in opposite directions, A at the rate of 2^ miles per 
. hour, and B at the rate of 3f miles per hour ; in how many 
hours will they be 100 miles apart ? 



PROPERTIES OF NUMBERS. 

DEFINITIONS. 

268. An exact divisor of a number is a divisor that is 
contained in it without a remainder. 

Thus, 8 is an exact divisor of 6 ; 5 of 15 ; and 7 of 14. 

269. A prime number is a number that has no exact 
divisors except itself and 1. 

Thns, 1, 2, 3, 5, 7, 11, 18, are prime numbers. 

370, A composite number is one that has two or more 
exact divisors beside itself and 1. 

Thus, 6, 15, 18, 21, are composite numbers. 

371, An even number is a number that is exactly divis- 
ible by 2. 

Thus, 2, 4, 6, 8, 10, 12, 24, are even numbers. 

372. An odd number is a number that is not exactly 
divisible by 2. 

Thus, 1, 3, 6, 7, 9, 11, 18, 27, are odd numbers. 

373. The factors of a number are two or more numbers 
which, if multiplied together, will produce it. 

Thus, 7 and 9 are factors of 63 ; 2, 8 and 5, of 80. 

374, The product obtained by using the same number 
two or more times as a factor is called a power. 

Thus, 8x8x3 gives 27 as a product or power. 

375. A small figure written above and at the right of a 
number indicates how many times the number is used as a 
factor, and is called an exponent. 

Thus, 2^ means 2x2x2, and the number of times 2 is used as a factoi 
is indicated by the exponent 8. 
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276. The power obtained by using a number twice as a 
factx)r is called the second power, or square ; by using a 
number three times as a factor, the third power, or cube; 
four times as a factor, the fourth power, etc. 

Thus, 9 or 3* is the second power of 3, 27 or 3' the third pow^r of S, 
2fl or 3* the fourth power of 3, etc. 



FACTORING. 

1. What prime numbers multiplied together will give 6? 
9? U? 36? 42? 

2. What prime numbers will exactly divide 6? 9? 14? 
36? 42? 

277. A prime factor is a prime number used as a factor. 

Thus, 3, 5, 7» etc., when used as factors, are prime factors. 

3. Whaij are the prime factors of 6 ? Of 9 ? Of 14 ? Of 
36? Of 42? 

278. Principles. — I. Every prime nuniber that is an 
exact divisor of a nuinber, is a prime factor of that 
number, 

n. 27ie prime fa,ctors of a number, or the product of 
two or more of them, are the only exact divisors of that 
number, 

III. Tlie continued product of all the prime factors of 
a number equals the number. 

279. Give the prime factors i>f the foUotvinif number's: 

1. 4, 6, 8, 9, 10, 12, 14, 15, 16, 18, 20, 21, 22, 24. 

2. 25, 26, 27, 28, 30, 32, 33, 34, 35, 36, 38, 39, 40, 42. 

3. 44, 45, 46, 48, 49, 50, 51, 52, 54, 55, 56, 60, 63, 64. 

280. A composite factor is a composite number used as 
a factor. 

Thus, 4, 6, 8, 9, etc., when used as factors, are composite fieurtors. 
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381. Two numbers, one or both of which may be composite^ 
are said to be prime to each other, or mutually prime, 
when no number greater than 1 will exactly divide them both. 

Thus, 16 and 85 axe mutually prime. 

382. The following facts, if memorized, will greatly assist 
in determining the factors of a number. 

Any number is exactly divisible, 

1. By 2, when the last figure is 0, 2, 4, 6, or 8. 

2. By 3, when 3 is exactly contained in the sum of its digits. 

3. By 4, when the number expressed by the two right-band fiigures Is 
exactly divisible by 4. 

4. By 5, when the last figure is or 5. 

5. By 6, when it is divisible by both 3 and 2. 

6. By 8, when the number expressed by the three rifrht-hand figures 
is divisible by 8. . 

7. By 9, when 9 is exactly contained in the sum of its digits. 

8. By 10, when tlie last figure is 0. 

383. To iiud the prime factors of any composite 
number. 

I. Bequired the prime factors of 420. 

Explanation. — The prime numberif which are exact Process. 
divisors of 420 will be the prime factors. 2 is an exact 2 \ 420 

divisor, because the last figure of the number is 0. The 

last figure of the quotient is 0. and 2 is again selected ^ ) ^^^ 

for a divisor. 5 is selected for the third divisor, because 5 \ IQ5 

the quotient to be divided ends in 5. 21 is divisible by 
8, because the sum of its digits is divisible by 3. The 
last quotient, 7, is prime, and is divisible only by itself. 

Tbe prime factors are, therefore, 2, 2, 5, 3, 7. 
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284. Rule. — Divide the given number by any prime 
number which is an exact divisor. Divide the quotient 
by the same or another prim^e number, and continue the 
process until the quotient is a prime number, Ttte sev- 
eral divisors and the last quotient will be the p^ms 
factors. 
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285. Find the prime factors of: 



1. 


75. 


6. 


150. 


11. 


256. 


16. 


1280. 


B. 


90. 


7. 


160. 


12. 


280. 


17. 


1872. 


3. 


108. 


8. 


189. 


13. 


315. 


18. 


3204. 


4- 


132. 


9. 


216. 


u. 


316. 


19. 


3980. 


6. 


144. 


10. 


240. 


15. 


484 


20. 


7007. 



CANCELUTION. 

1. What is the quotient of 24 divided by 12 ? 3 and 8 are 
factors of 24, and 3 and 4 are factors of 12. What factor is 
common to both dividend and divisor ? Rejecting this factor 
and dividing 8 by 4 gives what for a quotient ? Has the value 
of the quotient been changed by rejecting a factor common to 
both dividend and divisor ? 

286. Rejecting factors common to both dividend and di- 
visor is called cancellation. 

387« Principle. — Rejecting factors common to hath 
dividend and divisor does not change the value of the 
quotient. 

288. To shorten the process of division when the 
dividend and divisor contain common factors. 

I. Required to divide the product of 5, 7, and 13 by the 
product of 3, 5, and 7. 



Explanation. — The division is in- 
dicated by writing the dividend above 
a line and the divisor below it. The 
common factors 5 and 7 are canceled ; 



Process. 

$ x$yiVd __ 13 __ 



) 



and 18, the remaining factor in the dividend, divided by 8, the remaining 
factor in the divisor, gives 4J for the quotient. 

If the products of 5 x 7 x 18 and of 8 x 5 x 7 were actually found, and 
the first divided by the second, the result would be the same, but the 
process would be much longer. 
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Process. 

)gx»0 _ 15 _ 
13 xW "" 2 "" * 



IL Required to divide 35 x 39 by 13 x 14. 

Explanation. — The dividend and di- 
visor are written as in the preceding 
example. 

The factor 18 is rejected from the 
divisor and from the factor 39 of the * 

dividend, leaving the factor 3 in the dividend instead of the factor 39. 

The factor 7 is rejected from the 85 of the dividend and frum tlie 14 
of the divisor, leaving the factors 5 and 2. 

15, the product of the remaining &ctorB of the dividend, divided hf 
%, the remaining factor of the divisor, gives 7^ for the quotient. 



289. Find the quotient of: 

15 X 14 X 9 X 22 



1. 



S. 



3. 



4' 



6. 



3x11x5x7 

18x26x33x2 8 
11 X 14 X 9 X 13 ' 

25x32x36x42 
7x5x8x9 

72x18x35x15 
14x27x12x10* 

18 X 80 X 25 X 49 
10x30x35x24' 



6. 



7. 



8. 



9. 



10. 



72x56x54x77 
33x63x24x42' 

60x45x84x 55 
54x35x36x22' 

88 X 65 X 51 X 42 
34x28x33x39* 

144 X 121 X 81 X 4 
108x132x63x33 

78x70x68x84 
15x52x51x56' 



11. 125 X 45 X 95 X 85 divided by 30 x 75 x 38 x 51. 

12. 100x95x65x36x84 divided by 48x39x76x24 
X80. 

13. 120 X 108 X 100 X 121 divided by 66 x 32 x 75 x 55. 

14. 175 X 84 X 100 X 117 divided by 75 x 125 x 91 x 60. 

15. 144 X 216 X 96 X 143 divided by 180 x 117 x 156 x 84. 

16. 130 X 140 X 150 X 160 divided by 48 x 28 x 26 x 75. 

17. 78 X 130 X 140 x 250 divided by 65 x 125 x 84 x 52. 

18. 72 X 112 X 168 x 144 x 121 divided by 88 x 56 x 126 x 
96 X 99. 

19. 230x250x300x310x540 divided by 60x75x125 
X 69 X 93. 
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CONCRETE PROBLEMS. 

290. i. A merchant sold 20 hogsheads of olive oil, each 
containing 63 gallons, at $1.75 per gallon, and invested the 
money in cases of table sauce, each containing 12 bottles, 
at $1.25 per bottle ; how many cases did he buy? 

Explanation. — By the ordinary Process. 

method the amount received for the t 8i * 

•live oil sold would be found by mul- %^.t$ X 0$ X ^0 - . ^ 

tiplying $1.75 by 63,to find the amount W^Wxlt ~ 

received for one hogshead, and then ^ * 

multiplying that product by 20, the number of hogsheads, to find the 
entire proceeds of the sale. 

The cost of one case of table sauce would then be found, and the 
total amount to be expended for table sauce, divided by it, would ^ve 
the number of cases. 

Instead of this long process, however, these multiplications and the 
division are simply indicated, and cancellation renders the computation 
very brief. 

2, How many bushels of chestnuts at 15 cents per quart 
should be given in exchange for 24 barrels of apples, each 
containing 3 bushels, at $1.25 per bushel? 

3. A dairyman sold 24 tubs of butter, each containing 45 
lb., at 37|^^ per lb., and with the money bought 60 pieces 
of muslin at 12|^^ a yard ; how many yards in each piece ? 

4* A father works 26 days each month for 9 months at 
$2.25 per day, and earns the same sum that his son earns in 13 
months, working 27 days each month ; how much does the son 
receive per day ? 

5. How many barrels, each containing 60 dozen of eggs, at 
25 cents per dozen, are worth as much as 360 lb. of butter, 
at 37^ cents per pound ? 

6, How many crates of plums, each containing 2 bushels, 
will bring the same money when sold at 15 cents per quart 
that 16 barrels of apples, each containing 3 bushels, will 
bring when sold at 60 cents per peck ? 
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7. How many men working 6 hours per day for 21 days, 
ean do "as much work as 28 men working 8 hours per day for 
9 days ? 

8. How many boxes of crackers, containing 15 lb. each, 
at 12<^ a pound, will cost the same a? 20 boxes of starch, each 
containing 8 lb., at 18^ a pound? 

9. A speculator sold 15 carloads of potatoes, of 842 bushels 
each, at $1.25 per bushel, and expended the money for 10 car- 
loads of peaches at $2.25 per crate ; how many crates in each 
carload ? 

GREATEST COMMON DIVISOR. 

291, A common divisor of two or more numbers is a 
number that will exactly divide each of them. 
Thus, 3 is a common divisor of 12 and 18. 

393. The greatest common divisor (G. C. D.) of two 
or more numbers is the greatest number that will exactly 
divide each of them. 

Thus, 6 is the greatest common divisor of 12 and 18. 

The greatest common divisor is sometimes called the greatest com- 
mon measure. 

1. What are the factors of 6 ? Of 9 ? What number is a 
fewtor in both ^ and 9 ? What number will exactly divide 
both 6 and 9 ? 

2. What are the prime factors of 12? Of 18? What 
prime factors are common to both numbers? What is the 
greatest number that will divide both 12 and 18 ? What are 
the factors of 6 ? 

393. Principles. — I. Any factor common to two or 
more nunibers is a com^mon divisor of those numbers. 

II. The product of all the prime factors common to 
two or more numbers is tJie greatest common divisor of 
those nunibers. 
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294. To find the grreatest coiunion divisor of two or 
more numbers, when the numbers are readily factored. 

I. Enquired the G. C. D. of 12, 18, and 30. 

Explanation. — Tbe numbers are all Process, 

exactly divisible by 2, therefore 2 is a fac- 2 ) 12 18 30 

tor of the greatest common divisor. The 

quotients obtained by dividing the num- " / "^ ^> *^ 

bers by 2 are all divisible by 3, hence 3 is 2, 3, 5 

a factor in the greatest common divisor. n n t\ 

There is no number that will exactly 2 X 3 = 6 = (j. O. D. 
divide each of the last set of quotients, 

and, hence, there is no other factor common to all the numbers. Since 
2 and 3 are the only exact divisors of the given numbers, their p'roduct 
is the greatest common divisor. 

295. Rule. — Divide the nurribers by any nurriber 
that is an exact divisor of all of them, divide the qwo- 
tients by any exact divisor of all of them, and so con- 
tinue until the quotients are not all exactly divisible by 
the same number. The continued product of all the 
exact divisors is the greatest coTYunon divisor. (See Note,) 

296« When the numbers are not readily factored, their 
greatest common divisor may be found as follows : 

I. Required the G. C. D. of 437 and 943. 

Explanation.— The GF. C. D. of 487 Process, 

and 943 is found by dividing 943 by ^giy \ Q^g / 2 
437, then dividing the first divisor 437 owj^ 

by the first remainder 69, and then 

dividing the second divisor 69 by the 69 ) 437 ( 6 

second remainder 23. This last divis- 414 

ion gives no remainder, and 23 is the 03 ^ 69 (^ 8 

Gh. C. D. required. aq 

In the case of more than two 

numbers, find the greatest common 

divisor of two of them, then of this divisor and another of the given 
numbers, and so on. The last divisor will be the greatest common 
divisor. For a full explanation of this process, see Appendix, page 821. 

Note. — If only one such divisor can be found, that number is th€ 
greatest common divisor. 









OONORETE PROBLEMS. 



in 



397. Find the grecUest connnoti divisor of: 



1. 


18, 24, 30. 






8. 


105, 140, 246, 385. 


2. 


30, 45, 75. 




9. 


112, 176, 208, 240. 


3. 


27, 45, 63. 




10. 


117, 156, 195, 273. 


4- 


56, 70, 98. 




11. 


165, 225, 300, 450. 


5. 


63, 84, 105. 




12. 


108, 198, 234, 180. 


6. 


48, 72, 216. 




13. 


240, 204, 156, 276. 


7. 


81, 135, 216. 




14. 


144, 192, 264, 360. 


15. 


437, 897. 


18. 


899, 1363. 


21. 1273, 2077, 4087. 


16. 


851, 1739. 


19. 


667, 1943. 


22. 2279, 3233, 4399. 


17. 


1457, 1643. 


20. 


2001, 


3915. 


23. 1827, 3906, 4599. 



CONCRETE PROBLEMS. 

398. i. What is the largest whole number of dollars per 
head that a drover can pay for horses, and how many in all 
will he buy, provided he expends at one time 112549 and 
at another $14523, the price on both occasions being the 
same? 

^. A man has three cisterns holding respectively 90 gal 
Ions, 138 gallons and 168 gallons ; what is the capacity of the 
largest vessel which will exactly fill them if emptied into each 
an exact number .of times ? 

3. A man has a field whose sides are 225 feet, 300 feet, 
195 feet and 255 feet; what is the greatest length of rail 
contained an exact number of times in the length of each 
side? 

4. A farmer has 318 bushels of wheat, 225 of rye, 450 of 
oats and 291 of barley ; he wishes to put his grain into the 
largest bags of equal size that will exactly hold each kind ; 
how many bags will he require ? 

5. How manv boards will it take to build a fence around 
a piece of ground 208 feet long and 143 feet wide, the fence 
to be 5 boards high, and the boards of equal length and the 
longest possible ? 
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LEAST COMMON MULTIPLE. 

' 299. A multiple of a number is a number that is exactly 
divisible by it. 

Thus, 12 is a multiple of 6 ; 15 of 5 ; 18 of 9. 

300. A common multiple of two or more numbers is a 
number exactly divisible by each of them. 

Thus, 12 is a common multiple of 2, 3 and 6. 

301. The least common multiple (L. C. M.) of two or 
more numbers is the least number that is exactly divisible by 
each of them. 

Thus, 18 is the least common multiple of 6 and 9. 

i. What are the factors of 15 ? Of 20 ? 15 = 3 x 5, and 
20 = 2 X 2 X 5. Must a multiple of 15 contain the factors 
3 and 5 ? Must a multiple of 20 contain the factors 2, 2, 
and 5 ? Would a number that contained all the factors of 
both numbers be a common multiple of the numbers ? Would 
it be the least common multiple if it contained only the 
factors found in the numbers ? 

2. Will the product of 3x2x2x5 contain all the factors 
in 15 and 20 ? What is the product? Is 60 a common mul- 
tiple of 15 and 20 ? What factor is common to both numbers ? 
In which number does it occur the greater number of times? 
How many times is it used as a factor in 60 ? Does 60 con- 
tain any prime factor not found in 15 or 20 ? Is 60 the least 
common multiple of 15 and 20 ? 

302. Principle. — I. The least cominon multiple of 
two or more numbers contains the prime factors of the 
numbers, and no other factors, 

II. Each pj'ime factor occurs in the least common mul- 
tiple as many times as it occurs in that one of the given 
mirnbers that contains it the greatest nuinber of times. 



LEAST COMMON MULTIPLE. 119 

303. To find the least commou multiple of two or 
more numbers. 

I. Eequired the L. C. M. cjf 12, 30, and 45. 

Explanation. — The prime Process. 

Ciustors of 12 are 2, 2, and 3; of 12 ^2x2x3 

aO, 2, 3, and 5 ; and of 45, 3, 3, 30 _ 2 x 3 X 5 

The factor 2 is need twice in 45 = 3x3x5 

one of the numbers, hence it 2^ x 3^ x 5 = 180 = L. C. M. 
most be taken twice in the least 

common multiple. The same is true of the factor 3. The factor 5 
occurs but once in any of the numbers and therefore is used only once 
in the least common multiple. The product of 2 x 3 x 5 x 2 x 3 is 180, 
and since it contains all of the factors in 12, 30, and 45, it is a multiple of 
each of these numbers. No factor has been used that is not found in 
12, 30, or 15, and therefore 180 is the least common multiple of those 
numbers. 

304. Rule. — Resolve the numbers into their prime 
factors; find the continued product of the different 
factors, taking each factor the greatest nurnber of times 
it is found in any of the nurnbers; the result ivill be 
the least common multiple of the numbers. 

305. The following method of finding the least common 
multiple oi two or more numbers is in common use. 

L Eequired the L. C. M. of the same numbers, 12, 30, and 45. 

Explanation. — ^The numbers are writ- Process, 

ten in a horizontal line, and a prime 2 ) 12 30 45 

number that will divide two or more of Q~\~fi i^ I^ 

them selected for a divisor. For the sec- I 

end divisor, another prime number is 5 ) 2 5 15 

selected that will divide two or more of 2 13 

the quotients and undivided numbers, nov. q2v. « iqa t n -kjt 
This process is contmued till the quo- 
tients suid undivided numbers are prime to each other. The continued 
product of the beveral divisors, the last quotients and the undivided non- 
bers is the least common multiple. 



'^^^S-s^^^^^ 



120 PROPERTIES OF NUMBERS. 

306. Find the least common mtUtiple of: 



1. 12 and 30. 

2. 35 and 21. 

3. 30, 42, and 70. 

4. 28, 42, and 60. 

5. 30, 45, and 75. 

6. 36, 45, and 75. 

7. 45, 72, 180. 



8. 54, 90, 135. 

9. 75, 125, 150. 
10. 24, 32, 36, 45. 
IL 36, 45, 48, 63. 

12. 27, 35, 63, 81. 

13. 72, 84, 108, 144. 

14. 63, 105, 147, 231. 



CONCRETE PROBLEMS. 

307. 1. What is the shortest piece of calico that can be 
cnt into pieces of 8 yards, 10 yards, or 12 yards in length, and 
nothing remain ? 

2. What is the least sum of money that will exactly pay for 
a number of cows at $36 each, hogs at tl5, or oxen at $48, and 
how many of either will it purchase ? 

3. Three steamers leave New York City the same day ; 
the first returns every two weeks and leaves again the same 
day ; the second returns every three weeks and leaves in like 
manner the same day, the third returns every 35 days. In 
how many days will they all be in New York together ? 

4. How many acres in the smallest farm that can be 
divided into an exact number of lots containing either 
12 acres, 15 acres, 24 acres, or 32 acres each ? 

5. The fore wheel of a wagon is 132 inches in circumference 
and the hind wheel 154 inches; how far from a given point 
must the wagon move in order that the spokes of its wheels 
shall be in the same relative position as at starting ? 

6. What is the least debt that can be exactly discharged in 
payments of $75, of $125, or of $175 ? 

7. A barrel of flour will last the first of three families 24 
days, the second 40 days, and the third 64 days ; they each 
begin a barrel of flour on the same day ; how soon will the 
three families again begin a barrel on the same day ? 



COMMON FRACTION& 

DEFINITIONS. 

Tbe lesHons on Equal Parts of Units, pages 53 to 60, shoold be 
seyiewed before this section is studied. 

308. A fractional unit is one of the equal parts of an 
integral unit. 

Thus, I of a foot, | of a pound, ^^^ are fractional units. 

309. A fraction is a fractional unit or a collection of 
fractional units. 

Thus, J of a dollar, } of an apple, f , are fractions. 

310. A fraction is expressed by writing below a short hori- 
zontal line the number of parts into which the unit is divided, 
and above the line the number of parts taken. 

Thus, I expresses 3 of the 5 equal parts into which the unit is divided. 

311. The denominator of a fraction is the number 
below the line ; the numerator, is the number above the 
line ; and the denominator and numerator together are the 
terms of a fraction. 

313. The value of a fraction depends upon the relative 
value of its numerator and denominator. 

Thus, when the numerator and denominator are equal, as in J, the 
value of the fraction is one ; when the numerator is less than the denom- 
inator, as in J, the value is less than one ; and when the numerator is 
greater than the denominator, as in f , the value is g^reater than one. 

313. A proper fraction is a fraction whose numerator is 
less than its denominator. 

314, An improper fraction is a fraction whose numera- 
tor is equal to or greater than its denominator. 
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PRINCIPLES OF FRACTIONS. 

315. I. Multiplying the numerator of a fractiou bjj 
any number multiplies the value of the froAition hy 
that nuniber. 

Explanation. — The numerator indicates the Illustration, 
number of equal parts taken. Multiplying it by - A^* = A- 
2 ^multiplies the number of parts taken by 2. 
Hence, the value of the fraction is multiplied by 2. 

II. Dividing the denominator of a fraction by any 
nuniber multiplies the value of the fraction by that 
number. 

Explanation. — The denonlinator of a fraction Illustration, 

indicates the number of parts into which the unit -A^-o = -i- 

is divided. If the denominator is divided by 2 the 
unit will be divided into only one half as many parts, and the parts will 
therefore be twice as large. Hence, the number of parts taken remain- 
ing the same, their value, or the value of the fraction, is multiplied by 2. 

III. Dividing the numerator of a fraction by any 
number divides the value of the fraction by that 
nuTYiber, 

Explanation. — The numerator indicates the Illustration, 
number of parts taken. If the numerator is divided A"^^ = A- 

by 3, only one third as many parts will be taken. 
Dividing the numerator by 3, therefore, divides the value of the fraction 
by 3. 

* 

IV. Multiplying the denominator of a fraction by 
any nuniber divides the value of the fraction by that 
numiber. 

Explanation. — The denominator indicates the Illustration, 

number of parts into which the unit is divided. | « ^ A 

Multiplying it by 3 multiplies by 3 the number of 
parts into which the unit is divided, and they will therefore be only on© 
third as large as before. Since the number of parts taken remains the 
same, and each part is only one third uu large, multiplying the denomi- 
nator by 3 divides the value of the fraction by 3. 
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V. Multiplying or dividing both terms of a fraction 
by the same number does not change its value. 

Explanation. — 1. Multiplying the nn- Illustration, 

merator by 2 multiplies the value of the J^*=J'J =f 

fraction bj 2 ; multiplying the denomina- 
tor of the result by 2 divides its value by 2. To multiply by 2 and 
divide the result by 2 evidently does not change the value. 

2. As before, multiplying the value of 
the fraction by 2, and diviaing the value Illustration, 

of the result by 2, changes the form, but f +« = 1 5 i^* = f 

not the value, of the fraction. 

316. General Principle. — Uie value of a fraction is 
multiplied by multiplying its numerator or by dividing 
its denominator ; it is divided by dividing its number- 
ator or multiplying its denominator ; and the form but 
not the value of a fraction is changed by multiplying 
or dividing both terms by the same nurnber. 

ORAL EXERCISES. 

317. i. What is the effect of multiplying the numerator 
of -J by 2 ? Of dividing the denominator by 2 ? 

2. In what two forms may the product of ^ multiplied by 
2 be expressed ? Which is the simpler form ? Why ? 

3. Which is the better process of multiplying -^ by 3? 
By 6? By 9? By 5 ? By 7? 

4*. What is the effect of dividing the numerator of f by 2 ? 
Of multiplying the denominator by 2 ? 

5\ In what two forms may the quotient of 4 divided by 3 
be expressed ? Which is the simpler form ? Why ? 

6. If the numerator of | be multiplied by 3, what other 
operation is necessary that the vahie of the fraction may not 
be changed? 

7. If the numerator of ^.^ be divided by 3, what is neces- 
sary that the value of the fraction may not be changed? 
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Process. 

4f = A = l 



REDUCTION OF FRACTIONS. 

318. Reduction of fractions consists It^ changing theii 
forms without changing their values. 

319. A fraction is in its simplest form when its numer- 
ator and denominator are prime to each other. 

330* To reduce fractious to their simplest form. 

I. Required to reduce ^f to an equivalent fraction having 
the smallest possible denominator. 

Explanation. — ^Dividing both terms of a frac- 
tion by the same number does not alter its value. 
Dividing both terms of || by 6 gives ^. Divid- 
ing both terms of y\ by 4 gives |. The numerator and denominator of | 
are prime to each other, and the fraction is, therefore, in its simplest foim 

The same result might have been reached by dividing both terms al 
once by 24, their greatest common divisor, 

. 321. Rule. — I. Divide the terms of the fraction h^ 
any exact divisor of both; divide the teinns of the 
result in like manner; and so continue until a 
fraction is obtained whose numerator and denominator 
are prime to each other. Or, 

II. Divide the terms of the fraction by their greatest 
com/mon divisor, 

32 S. Mediice the followinij fractUyns to their ttiinpiesi 
fortn : 

1. 
2. 
3. 

4' 

5, 
6. 
7. 
8. 
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9. 
10. 

11. 

IB. 
13. 

U- 

15. 
16. 






17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 






25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 



■t.i.i. 



TTTt 

mi 
mi 

rnrnr 

mi- 



■y^ 



REDUCTION. 
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3S3* To reduce a mixed number to an impropef 
ft-action. 

I. Bequired to reduce 5f to an improper fraction. 

Process. 



Explanation.— In 1 there are 4 foarthB ; 
in 5 there are 5 timee 4 f earths, or 20 foarths, 
which is written ^. Adding the } to '^ 
gives ^^, the namber of foarths in 5f . 



H = ^ 



324. Rule. — Multiply the integer by the denominator 
of the fraction, add the product to the numerator, and 
ivrite the sum over the denominator. 

325* Reduce thefoUotvinff mixed numbers to impropef 
"factions : 

326. To reduce an improper fraction to a whole or 
%aixed number. 

L B^jquired to reduce ^^^ to a mixed number. 

Process. 



1. 8|. 


8. 103f 


i^. 2345|. 


22. 


2. 91 


9. 463J. 


ig. 3762f. 


23. 


8. ITf 


10. 229-ft^. 


i7. 4695|.- 


24. 


^. 23|- 


11. 83^. 


i<S. 831^. 


25. 


5. 32J. 


12. 29«. 


19. 783i|. 


26. 


6. 45^. 


i^. 87i|- 


J^O. 14911^. 


27. 


7. 21H. 


U- 189H- 


;^i. 98if 


28. 



Explanation. — In 1 unit there are |}; 
to find the namber of anits in ^^^, the 
numerator, 1240, is divided by 16» the de- 
nominator. 7^, the fractional part of the 
qnotient, is reduced to its simplest form, 
and the final result is 77^. 



■4*^ = 771 
1240-T-16 = 77^^ 

77A = y^i 



327. "Ral^.— Divide the numerator of the fraction by 
its denominator, and reduce the fractional part of the 
quotient, if any, to its simplest form. 



t — - • V- 



■'.:. ■';:?sl 
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COMMON Jfli ACTIONS. 



1. 

2. 
3. 

4- 



4|A. 



5. 
6. 

7. 
8. 



s. 






i. 



3S8> Red/uce to whole or mixed numb^'ts the following 
improper frttctions : 

9. 
10. 
11. 
12. 






f^- 



n 






13. 

14. 

15. 
16. 






3S9« To reduce a fraction to an equivalent frac- 
tion havingr a given denominator. 

I. Required to reduce f to an equivalent fraction whose 
denominator is 81, 



Explanation. — Both the numerator and the 
denominator must be multiplied by the same 
number that the value of the fraction be not 
changed, and the number selected must, in multi- 
plying, give 81 for the new denominator. To 
find this number, 81 is divided by 3, giving 37 for a 

quotient. Multiplying both terms of the fraction by 27 gives |f as the 
required fraction. 



Process. 
81-f-3 = 27 



330. Rule. — Divide the required denominator hy the 
denominator of the given fraction and multiply both 
terms of the fraction hy the quotient. 

331« Perform the following redtictions : 



1. i to twelfths. 

S. I to thirtieths. 

3. I to fortieths. 

4' f to twenty-fourths. 

5, i to thirty-sixths. 



6. f to sixty-thirds. 

7. -^ to eighty-fourths. 

8. i to twenty-eighths. 

9. f to forty-eighths. 
10. H to 135ths. 



ir •.■le quotient obtained by dividing the required denominator by the 

2enoTninator of the given fraction is a mixed number, the numerator of 

tb.<) required fraction will also be a mixed number. 

3x3^ 114- 
Thus, to reduce f to loths ; 15-5-4 = 3| ; 7 „! = TF" 

* 4x3} 15 




11, f to twentieths. 
IS. I to twelfths. 



13. i to tenthEU 

14. ^ to 32dB. 
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33S. To reduce au iuteg:er to au equivalent func- 
tion havingr a giveu deuomiuator. 

L Eequired io reduce 8 to fifths. 

Explanation. — In 1 there are 5 fifths, and 
in 8 there are 8 times 5 fifths or 40 fifths, 
which is written *^-. 



Process. 

8 = |x8 = V 



333. Rule. — Multiply the integer by the given de^ 
nominator and lurlte the resuJt as the nuvierator of 
a fraction having the given denominator, 

334* To reduce a mixed number to ait equivalent 
fraction having: a g'iven denominator. 

L Bequired to reduce 8| to twentieths. 

Explanation. — Reducing j to twentieths 
gives \%. Reducing 8 to twentieths gives 
■Vy^. Adding the results, \\ and ^§, gives 
^^-, a fraction having the required denom- 
inator. 



335. Rule. — Reduce the integral and the fractional 
parts to fractions having the required denominator, and 
unite the results. 





Process. 






20-^4 = 


5 


8 = 


-3x6 _ 
- txft - 

= f*x8 = 


= W 


8i 




= W 



336. Perform the foUmving reductions : 



1. 


15 to thirds. 


11. 


». 


23 to fifths. 


12. 


3. 


13 to eighths. 


13. 


4- 


19 to sevenths. 


u- 


5. 


32 to fourths. 


15. 


6. 


9f to twelfths. 


16. 


7. 


5| to twentieths. 


17. 


8. 


84^ to twenty-firsts. 


18. 


9. 


8| to fifteenths. 


19. 


10. 


?! to fortieths. 


20. 



274 to thirtieths. 
18| to thirty-sixths. 
37^ to sixtieths. 
I, J, I to 12ths. 

h t^ ^A *o 63d8. 
i, 2^^, b^ to 48th8. 
i. A. ii to 60ths. 
2f, 3f , b^ to 60ths. 
8^, 6|, 7H- to 42ds. 
18|, 17f, 194 to 45tlifl. 



'■^t*.' 
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COMMON FRACTIONS, 



Process. 
3 3 4 6 


2 


14 2 



2 1 
3 X 2 X 2 = 12, L. C. D. 

12^3 = 4; f?l=A 
12^4 = 3; |?i=A 



ADDITION OF FRACTIONS. 

337. Fractions in order to be added must have the sam€ 
fractional unit. 

338. To find the sum of two or more fractions. 

I. Bequired to find the sum of f , | and |^. 

Explanation.— The fractions are 
first reduced to equivalent fractions 
having for a denominator the least 
number that is exactly divisible by 
the denominators of the fractions. 
12 is the least common multiple of 3, 
4, and 6, and is, therefore, the small- 
est number that can be used as a 
fommon denominator. To reduce | 
to twelfths, 12 is divided by 3 and 
k>th terms of the fraction multiplied 
by the quotient, giving j\ as a re- 
sult. In tl\e same manner, each of 
the other fractions is reduced to an 
equivalent fraction having 12 for a 
denominator. Adding the numera- 
tors of the equivalent fractions and writing the sum over the common 
denominator gives f J as their sum. Reducing this improper fraction to 
a mixed number, and the fractional part of the mixed number to its sim- 
plest form, gives 2J, the sum required. 

339. Rule. — ^I. Reduce the fractions to equivalent 
fractions each of whose denominators is the least com- 
mon multiple of the denominators of the given fractions. 

II. ,ddd the numerators and write the sum over the 
common denominator, 

III. Reduce the result, if an improper fraction, to a 
whole or mixed nurriber. 

rV. In the case of mixed numbers, add the integers 
and fractional parts separately, and unite the results. 



12^6 = 2; 151= « 

A+A + H = H 

fl = 2^ = 2J 




"^^ -'■*•»»; .-s." 
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340. Find the mm of: 




1. 


1 8^ A» 7 ' 


<?. 


tt. ii «. 


15. 


2i. 3i, 7A, 9i- 


B. 


iV A? !• 


5. 


fi> T> A' ' 


16. 


H. n, ^i, 6T»g. 


s.. 


ii i tV 


io. 


\h \h A- 


17. 


2H. 3H, 9«, 8H. 


4- 


+, h «. 


ii. 


i i if 


18. 


H. 2iJ. H. m- 


6. 


T> A> ¥«• 


12. 


Tfl> T' ST- 


19. 


833H, 625-^, 42^. 


6. 


ttj T4^ it* 


13. 


t» tV> A- 


SO. 


46lT«f, 396||, 82tV 


7. 


i, i, f 


14. 


»> »» TT- 


21. 


19H, 13i, 6H, 8i* 



«;g. 203| miles, 87^ miles, 123^ miles, and 197fi miles. 
2S. 1835}, $1765f 1623^, $465^V> and $738j^. 
^^. 83tV acres, 138^ acres, 875| acres, 236}} acres, 
147|^ acres, and 98^ acres. 



CONCRETE ORAL PROBLEMS. 

341. 1, Henry paid i of a dollar for a ball, } of a dollar 
for a bat, and ^ of a dollar for a top ; how much did> they 
all cost ? 

2. A lady bought a hat for %\\ and some ribbon for $1| ; 
how much did she pay for both ? 

3. A farmer sold } of a ton of hay to one man, } to 
another, and | to another; how much did he sell to all ? 

^. One demijohn contains 2} gal. of wine, another 3} gal., 
and a third 2} gal. ; how much do they all contain ? 

5. A fisherman caught three trout ; the first weighed 
4} lb., the second 3} lb., and the third h\ lb. ; find their 
united weight. 

6. A family eat 2} lb. of bread for breakfast, 1} lb. for 
dinner, and Z\ lb. for supper ; how much do they consume 
daily ? 

7. Mavy picked 8} qts. of berries, James 9} qts., Henry 
12} qts., and Anna 7} qts. ; how many did all pick ? 

8. A man sold 4} acres of land to one man, and 11t^ acres 
to another, and had 20} acres left ; how many acres had he 
at first ? 
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9. John sold from a basket of berries 4J quarts, spilled 3} 
quarts, and had 8^ quarts left; how many quarts were in the 
basket at first P 

10. A lady having a certain sum of money bought a dresi 
for $3f, some muslin for $2|, a pair of gloves for $1J, Snd 
had $1| remaining ; how much had she at first ? 

ii. During the month of December a man consumed in 
his kitchen range lyV tons of coal, in his parlor stove f of a ton, 
in his dining-room -J of a ton, and in his study f of a ton ; 
how much was consumed in all ? 

1^, Mr. Howard receives |3f wages per day, his son Henry 
$2f , and his son Charles $1^ ; what is the sum of their daily 
wages ? 

13. A certain room is 4|^ yards wide and 6f yards long 
what is the distance around the room ? 

i^. A wood-cutter chopped and split three trees in on€ 
day; the first contained 1-f^ cords, the second | of a cord, and 
the third If cords ; how many cords in the three trees ? 

i«51 A man paid $5f for a pair of boots for himself, $3^ 
for a pair of shoes for his wife, and $3^ for a pair of shoes for 
his daughter ; find the cost of all. 

16. From a certain tree a farmer sold 4| bushels of apples 
to one person and 3f bushels to another, and retained the re- 
mainder, 10||^ bushels; how many bushels did the tree bear? 

CONCRETE WRITTEN PROBLEMS. 

343. i. A sold f of his cattle to one man, f of them to 
another, and ^ of them to a third ; what part of his cattle did 
he sell ? 

^. A man bought three farms ; the first contained 158^ 
acres, the second 231} acres, and the third 374J acres ; how 
many acres did he buy in all ? 

3. From A to B is 168| miles, from B to 0- 961^^ miles, 
from to D 293^ miles, and from D to E 184^ miles; ho« 
far 18 it from A to E through B, C and D ? 



.¥< -^-i- -.-.X . 



.xjODITION. 1^1 

4» A steamer from New York to Havana made 231f milea 
the first day, 307f| miles the second day, and 351| miles i\n 
third day, and was then within 348^ miles of Havana ; what 
is the distance from New York to Havana ? 

5. A train ran from New York to Philadelphia in 4f| 
bonrs, from Philadelphia to Harrisburg in 4^^ hours, from 
Harrisburg to Altoona in 5^ hours, and from Altoona to 
Pittsburg in bf^ hours ; what was the time from New York 
to Pittsburg ? 

6. James gathered 9|| bushels of wahiuts, Henry 2J 
bushels more than James, and Louis 5| bushels more than 
Henry; how many bushels did they all gather? 

7. A dealer bought three car-loads of apples ; the first con- 
tained 368f bushels, the second 84^ bushels more than the 
first, and the third 49| bushels more than the first; how 
many bushels in all ? 

8. An authors annual income from the sale of his boola 
was as follows : from the sale of a grammar $168|, of a 
speller $199^^, and of an arithmetic $783^1^ ; what were his 
total receipts ? 

9. A man expended of his monthly wages $23^^ J for a suit 
of clothes, $28^^ for his board, $12|- for incidentals, and had 
$34^ left ; find his wages by the month. 

10. A lady went shopping with a certain sum of money ; 
she bought some velvet for $36|, some silk for $43^, some 
ribbons for I2|, and had |68| left; how much had she at 
first? 

11. Mr. Dean gave from his farm 85-]^ acres to the first 
of his three sons, 18jV acres more to the second than to the 
first, and to the third 5f acres more than to the second, 
aiter which he had 397|^ acres left ; how many acres were in 
the farm at first ? 

12. From a hogshead of molasses, a grocer sold 5J gallons, 
15| gallons and 7J gallons, after which there remained 35| 
gallons; how many gallons did the hogshead contain at first? 



i^' 
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OOMATON FRACTIONS. 



> 



SUBTRACTION OF FRACTIONS. 

343* Before the difference between two unlike fractiona 
can be found they must be made to express like fractional 
anits. 

344. To find the difference between two fractions. 

I. Required to find the difference between \^ and |. 



Explanation. — The least 
eomiuon multiple of the de- 
uoiuinato/d is 24; hence, both 
fractions may be reduced to 
•wenty-fourths. fj is equal to 
If, and f is equal to ^f . Sub- 



Process. 

24^12 = 2; H5i=ff 
24-^ 8 = 3; 1^1= H 



tacting If from || gives /j, the di&rence between the fractions. 

345. Rule. — I. Reduce the fractions to equivalent 
'fractions having the least common denominator. 

II. Subtract the numerator of the subtrahend front 
that of tlve minuend, and write the difference over the 
least common denomAnator. 

III. In the case of mixed numbers, treat the integral 
and the fractional parts separately. 



346. Fitid tJie valiie of: 



1. 



3. 

4- 

17. 
IS. 
19. 
20. 
SI. 



H-tV 



IT' 



5. H 



A 



6' H-H- 
<5- M— TV- 



S'. 

10. 

11. 

12. 






13. 

14. 






10. if-H 



A- 






23. 
24. 
25. 
26. 
27. 
28. 



34i-9| + 12V^-5f 
83J-69| + 17f-18|. 

123i-19H+75H- 
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CONCRETE ORAL PROBLEMS. 

347. 1. A boy having an a])plc gave |^ of it to one plajf^ 
nate and f of it to another; how much was left? 

2. A lady bought a pair of gloves for |1| and some worsted 
for I of a dollar ; how much change should she receive from a 
five-dollar bill ? 

3. A grocer had a barrel of flour and sold to one customer 
\ of it; to a second } of it and to a third he sold all that re« 
mained; what part of a barrel did he sell to the third ? 

4- William earned llj, Frank jBIJ, and Itussell enough 
to make the sum of their earnings $5; how much did 
Russell earn ? 

5. Three boys together caught 25 pounds of fish. The first 
boy caught 4t^ pounds, and the second boy caught 5J pounds 
more than the first; how many pounds of fish did the third 
boy catch ? 

6. Two men start from the same place at noon and travel 
in the same direction along the same road, the first 2 J miles 
per hour, and the second 4| miles per hour; how far apart 
are they at 2 o'clock ? 

7. A man owing $7-J-J paid at one time $2f, and at au 
other $3f ; how much does he still owe? 

8. Mary can make a dress in 2^ hours less than Jane, who 
requires 9^ hours to make it ; how long will it take Mary 
to make the dress ? 

9. From a board 13| foet long, there were cut 5} feet; how 
many feet remained ? 

10. A boy having i'^ J, expended %\^, and afterward earned 
|51 J ; how much had he then ? 

11. From a piece of ground containing 3| acres, there were 
sold to one man 1\ acres, and to another -^ of an acre ; how 
mucli remained ? 

i^. A grocer sold 3 pounds 12 ounces of butter from a roU 
weighing 8f pounds ; how much remained? 



H .■^— ^ ' '»•-,• I 
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CONCRETE WRITTEN PROBLEMS. 

348* i. A student employs 9^ hours daily at his books, 
8^ hours at his meals, 4^ hours in physical exercise, and 
the remainder in sleep ; how many hours does he sleep daily ? 

2. From a cheese weighing 86 f lb., there was sold at on* 
time 15^ lb., at another 23 J lb., and at a third enough to leave 
onsold 19^ lb. ; how many pounds were sold the third time ? 

3. From a bin containing 568^ bushels of wheat there were 
sold at different times 187^ bushels, 83| bushels, and 14:8j 
bushels ; how many bushels remained ? 

4" From New York to Chicago is 952 miles; a passenger train 
leaves each of these places by the same road, at the same time, to 
run to the other place ; at the end of 12 hours the train from 
Chicago has gone 347^*^ miles, and the other is 371iV mil^ 
from New York ; how far aj^art are the trains ? 

5. Two men undertake to save $1000 apiece ; when one of 
Siem lacks $635f of having $1000, they both together have 
|987f ; how much has each ? 

6. A drover sold some sheep for $83 75 J, and by so doing 
gained $1986f ; how much did they cost ? 

7. A man bought a store for $18765J, fixtures for $1246|, 
and goods for $27932|. After selling goods to the amount of 
$15938fJ he sold what lemained, together with the store and 
fixtures, for $40985^ ; find his gain. 

8. The proprietor of a seminary received during a certain 
year $15831|J for tuition, $7587f for room-rent, fuel and gas, 
and $12692f for board ; his expenses during the year were 
$8875^ for salaries of teachers, $9438J^ for provisions, and 
$5429^^ for incidentals ; what was his profit? 

9. The exact circumference of the earth at the equator is 
24899-^ railes ; what is the eiTor if it is given as 25000 miles ? 

10. Of a farm containing 697fJ acres, 256| acres were in 
wheat, 297f acres in grass^ and the remainder in corn ; ho^ 
much was in corn p 
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MULTIPLICATION OF FRACTIONS. 

349. To multiply a fraction by an iut^er or a« 
Integrer by a fraction. 

L Eequired to multiply ^ x 12. 

Explanation. — A fraction is 
multiplied by a whole number by 
multiplying its numerator or by 
dividing its denominator. By the 
first process, the numerator of the 
fraction is multiplied by 12. giving 
for the product \\ = 2J} = 2i. By 
the second process, the denominator 
of the fraction is divided by 12, 
giving for the product f = 2|. 

The second process is the shorter of the two, but is practicable onl^ 
tirhen the denominator of the fraction is exactly divisible by the multi 
^ier. 



First Process. 

AX12 = ^-|i? = tt 
« = 2H = 21 

Second Process. 
5 



n. Eequired to multiply 24 by \. 

Explanation.— 24 multiplied by f means f of 
24. i of 24 is 4; t of 24 are 5 times 4, 
or 20. 

Or, since the result will be the same, the 
whole number may be multiplied by the nu- 
merator and the product divided by the denom- 
inator. 



First Process. 
24x| = 20 
24^6 = 4 
4 X 5 = 20 

Second Process. 
24x| = 20 
24 X 5 = 120 

120-f-6 = 20 



350. Rule. — I. Divide the integer hy the denomi- 
nator of the fraction and multiply the quotient by the 
numerator. Or, 

II. Multiply the integer hy the numerator of the 
froAstion and divide the product hy the denominator. 

NoTB. — The former is the better process when the integer is exactly 
divisible by the denominator of the fraction. 
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COMMON FRACTIONS, 



} 



351. Perform the aperoMons indicated: 



1. 


18 xf 


6. 


1575 X H- 


11. 


Hx65. 


e. 


aixf 


7. 


1728 X H- 


U.- 


168 X ii- 


s. 


54 x|. 


8. 


3025 X H- 


13. 


83 xH- 


4- 


M X 150. 


9. 


1 X 196. 


14. 


J X 117. 


5. 


196 X |. 


10. 


i|x78. 


15. 


Hx864 



353. To find the product of two or more fk-actioni 
or mixed numbers. 

I. Eequired to find the product of f and f . 



Process. 



jx^ = ^', i,/t-^3=i^ 



Explanation.— Multiplying f by 
2, the numerator of the multiplier, 
gives Y'. But 2 is 3 times as ^eat as 
the multiplier | ; hence, ^ is 3 times 
as great as it should be. Dividing ^ by 3, which is done by multiplying 
the denominator by 3, gives ^f . Hence, f x | = ^. This result has for 
its numerator the product of the numerators of the fractions, and for its 
denominator the product of their denominators. 

IL Eequired the product of -|, f , and ^. 



Explanation. — The continued prod- 
uct of several fractions is only an exten- 
sion of the above process. Thus, the 
product of f X } is ^ ; and the product 
of ^ X f = f ^. The same result is ob- 
tained by taking the continued product 
of the numerators for the numerator of 
the product and the continued product 
of the denominators for the denominator 



Process. 

fxix|=|^ = | 

2x3x4 = 24 
3 X 4 X 5 = 60 

By Cancellation. 

ix}xt = | 



of the product. 

In practice, equal factors are rejected from numerators and denomina 
tors before the products are found. 

III. Required the product of 4f , 5^, fj. 

Process. 

Explanation. — The mixed numbers 44 >< 54 X 4-4 = 234- 

are first reduced to improper fractions ^ 5 
and the multiplication then performed ^X^Xi4 = -V = 234 
as above. « 
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353* Rule. — I. Reduce mixed numbers to impropef 
fractions and indicate the m/ultiplication, * 

IL Reject factors common to the numerators and 
denominators. 

III. Find the product of the numerators for the 
numerator of the result, and the product of the de- 
nominators for the denominator of the result, and 
reduce the result, if an improper fraction, to a whole 
or a mixed number . 

Note. — The word of -wniien between fractions denotes maltipllcation. 
354:. Find tlui 2>rodact of tlie follipwing : 



1. 



3. 

^. 
S. 

6. 

7. 

S. 

9. 

10. 



i, li, and 7\. 
8|, A, and f 
I, 4 j, and ^. 
i, -I, and 8|. 
4|, li, and 4^1^. 
8|, 3|, and ^. 

h h H> and f. 
a, ih n^ and 4. 
4i, Gf , I and 5|. 



IL 5i4f8i,4|. 

^^. I 6|, ^, and 8^. 

13, 16t, H, llf, and « 

i^. 9A. 7t, 23i, and fj. 

ic5. I of 4xi of 2|. 

16. |of4fxfoff 

i^. i of 21^ X i of 6f 

IS. (17|-13|)x(8|+|) 

^a (244-81) x9A. • 



CONCRETE ORAL PROBLEMS. 

355. 1. At $^J per yard, what will 9 yards of cloth cost ? 

Z. What will I of a cord of wood cost at $7 a cord ? 

3. How much will | of a gallon of molasses cost at | of a 
dollar per gallon ? 

4' A man can walk 3| miles per hour ; how far can he 
walk in f of an hour ? 

5. At J>3| per day, how much can a man earn in 2| 
days? 

6. Selling apples at 5 for 3 cents, how much do I receive 
for 10 apples ? 



^r^c?'^?*A; 
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7. What will 3f yards of velvet cost at $3f per yard ? 
^. A boy gave 9f qts. of berries, at 3 qts. for 25 cts., as part 
payment for a hat worth $1.00 ; how much is still due ? 

9. How much more will 8| dozen eggs cost at 6 dozen 
for $1, than 2| pounds of butter at 40^ a pound ? 

10, A grocer bought h\ lb. of butter at 25^ a pound, and 
sold it at 35 cts. a pound ; how much did he gain ? 

XI' A man owning f of a mill sold | of his share for 
$3000 ; at this rate, what was the value of the mill ? 

12, If it takes f of a yard of cloth to make a vest, how 
much will it take to make 12 vests ? 

13. A man who earns 160 per month pays | of a month's 
wages for a watch; what does the watch cost ? 

IJj.. A grocer sold 8f lb. of brown sugar at h\(^ per pound; 
how much change should he give out of a half-dollar ? 

15, If \ of %%\ will pay a certain bill, how much is the 
dUI? 



CONCRETE WRITTEN PROBLEMS, 

356. 1, Three brothers raised 568| bushels of wheat on 
a field, and agreed to divide equally what they received for it. 
They sold it at %\\ per bushel ; what was each one^s share ? 

2. Find the cost of 68^ yards of carpet at $1.17 per yard. 

3, A tailor cut 8 suits of 7|^ yds. each from a piece of 
cloth and llfj yds. remained ; what was in the piece at first ? 

J}., I owned a house that cost me $9500, and insured it for 
f of its cost. It was destroyed by fire, and I received only \ 
of the insurance ; how much was my loss ? 

5, A lady had $16^ in her purse and spent J of it ; how 
much remained ? 

6, The grain raised on a certain field was taken to market 
in loads of 27f bushels each ; after 9 loads were taken, there 
remained f of a load ; how mucli was there in all ? 

7, Find the cost of 17| tons of coal at $5| a ton. 
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^. A certain sum of money was shared equally among 9 men, 
each receiying 119^ ; what was the sum divided ? 

9. A man owing me $3785J failed, and could pay me only \ 
of my claim ; how much did I lose? 

10. A railroad train ran for 19| hours at the average rate 
of 24^ miles per hour ; find the distance passed over. 

11. Mr. Chester bought a farm of 374^ acres at $98J pel 
acre ; what did he pay for tiie farm ? 

12. A drover bought 18 sheep at $4|^ each, and one hog ; 
they all cost $100 ; find the cost of the hog. 

13. A cubic foot of water weighs 62|^ pounds, and gold is 
19-| times as heavy as water ; what is the weight of a cubic 
foot of gold ? 

1j^. A grocer bought 36 dozen eggs at the rate of 16 eggs 
for 25 cents, and sold them at the rate of 9 for 25 cents ■ 
what was his gain ? 

15. A commission merchant received a consignment of 
48 tubs of butter, each containing 41J lb., for which he was 
charged 31{^# per lb. ; he sold the entire lot at 43|^ a pound ; 
find his gain. 

16. A clock gains 5| minutes a day ; if it is right at 
noon on Jan. 1, what time will the clock indicate at noon on 
Jan. 30 ? 

17. A drover bought 700 hogs at %l%\^ a head ; he sold \ 
of them at I16f, | of the remainder at |5l0| a head, and what 
still remained at I14| a head ; what was his gain ? 

18. Find the cost of 159| acres of land at 1108^ per acre. 

19. A and B set out from the same place, at the same 
- time, in opposite directions. A travels at the rate of 4| 

miles per hour, and B at the rate of 3f miles per hour ; how 
far apart will they be after traveling 6-j^ hours ? 

20. The buildings on Mr. Stewart's farm are worth f as 
much as the farm ; wliat are the buildings worth if the farm 
consists of 71| acres, worth $98f per acre ? 
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DIVISION OF FRACTIONS. 

357. To divide a firactiou by au int^er. 

I. Required to divide f by 3. 

Explanation. — The value of a fraction is First Process. 

iiyided by dividing its numerator or by mul- 6h-3 

tiplying its denominator. Dividing the nu- j^r-o = - = ^ 

merator 6 by 3 and writing the quotient 2 
over the denominator of the fraction gives | as the result. 

Or, multiplying the denominator Second Process, 

by 3 gives -ff, which in its lowest n 

terms is f , the same result. f -^3 = r; — - = t^ = ^ 

The same result is obtained by < X o 

writing the divisor 3 in the form of a fraction, |, inverting it, and pro- 
ceeding as in multiplication. 

358* Rule. — I. Divide the numerator or nvultipL% 
the denominator of the fraction by the integer. Or, 

II. Write the divisor as a fraction, invert it, a^nd 
proceed as in multiplication, 

359. To divide an integrer by a fraction. 

I. Required to divide 4 by f . 

Explanation. — Dividing 4 by 6 Process, 

gives J for a quotient. But the 4-r-t = 4 X ^ = V- = 41. 
divisor is not 6, but f , or \ of 6. Anal s* 



4^6 = t = |; 



Hence, the true quotient will be 7 

times }, or ^, equal to4t. i7 — lA— Ai 

The same result is obtained by -ff ^ < — V" — 4|. 

inverting the divisor and proceeding as in multiplication. 



360. Rule. — I. Multiply the integer by the denom^ 
inator of the fraction and divide the product by the 
numerator. Or, 

II. Invert the divisor and proceed as in multipliea^ 






/,' 



DIVI8I0N. 



141 



EXAMPLES. 



361. Find the value of: 



1. 

2. 
3. 

4- 

6. 
6. 

7. 
8. 



9^|. 
12-T-f 
20H-f 
21-=-f 

38-r-f 

63-J-H- 
K3. 



5. H^20. 

10. ^-i-n. 

11. H^24, 

i^. i|-H45. 

-Z^- (i-*)H-24. 

-Z^- (i+i)-^36. 

15. (1 + 1)^31. 

16. (A-i)-r-8. 



-^7. (}x|)-5-5. 

18' (ixt)-M4. 

i». 21-=-(i-i). 

20. 35H-(i+i). 

;?i. 51-i-(|-i). 

;?;?. 75-5-(io£|). 

23. 60^ (i of -A). 

;g^. lOO-^(Hxi). 



362. To divide a fraction or a mixed number by a 
firaction or a mixed number. 



I. Required to divide \ by \. 



Explanation. — Dividing } 
by 2 gives | for a quotient. 
But the divisor is not 2, but \, 
C3 } of 2. Hence, the true quo- 
tient will tie 3 times |, or |, 



Process. 

Analysis. 
|H-2=|; |x3 = | = lf 



equal to \\. 

The Bame result is obtained by multiplying the dividend \ by tbk 
divisor inverted. 



II. Required to divide %\ by 3f . 

Explanation. — Reducing 2} 
and Bf to improper fractions 
gives } and Y- I>ividing } by 
¥ gives H. 



Process. 

Hh-3| = iH-v- ; 
i--jjL = J X A = If 



'Note. — When either the dividend or the divisor is a mixed numbei^ 
reduce it to an improper fraction, and proceed as above. 

363. Rule. — I. Reduce' mixed numbers to improper 
fractions. 

n. Invert the divisor and proceed as in midtiplico' 
tion. 



^ 



^' '^:#V- 



-^ 
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364:« Perform, the operations indietited : 



1. 



3. 

4- 

5. 
6. 

7. 
8. 






ifH-lf 



9. 

10. 

11. 

12. 
IS. 
14. 
15. 
16. 



9-T-J. 



21 
45-i-f 

56 -ii. 

156-f-H- 
225 ^fi. 



is. 

^<?. 
21. 

22. 
23. 
24. 



4f 



^ 



H- 



5|^10|. 
5|-^4t. 



13|. 



12i. 



*H-4i. 



365. Multiplication and division of fractions may generally 
be shortened by cancellation. 

L Required to divide the continued product of f , 5^, and 
7-^ by the continued product of 44, 8f, and ff. 

Process. 

»x5ix7 A _ Ixy xft _ 
4ix8fx|f-J!i^x-Vx|f- 



Explanation. — ReduciDg 
mixed numbers to improper 
fractions, the numerators of 
the dividend are written 
above a horizontal line and 
the denominators of the divi- 
dend below the line. Then 
the denominators of the di- 



3 ^2 



=5=1* 



Tisor are written above the line and the numerators below it. In other 
words, the factors of the divisor are all inverted. Canceling, multiply- 
ing together the uncanceled factors on each side of the line, and redttcing 
the result to a mixed number gives 1^ as the requited quotient. 



3G6. Perform, the operations indicated: 



1. 

2. 

3. «-- 



It- 
if 



4- H 



lOf. 
3f 



5. 
6. 

7. 
8. 



I 



9. 
10. 



65|-i-7|. 

(4of|i)-l|. 11- 



(6ixi)-^A. 
(tV-A)- 



}• 



i 



13. 
14. 
15. 
16. 



(Ixi)^(ixH)- 
(1-^4)^(1 X?). 
(iH-i)^(*xf). 



17. (]0i-^24)H-7|. 

18. (8i--18|)H-9T«r. 

19. (6|xlif)--f 

20. (13|.4-lVV)-i-8f. 



}e^\ 
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367. Division of fractions may bo indicated by writing the 
dividend above the divisor with a line between tliem, as a 
simple fraction is written. Expressions so formed are called 
complex fractions. 






s 



etc., are complex fractions. 



368. Perform, tlte operations indicated: 



1. 



s: "A 



3- 



4- 



1 
ii 



5. 



6. 



7. 



8. 



|of|_of3J 
>x(f-i)" 
^-(6!x|) 
2i + (8|-=-13i) 

2xlixli " 



9. 



10. 



11. 



12. 



4|x5i2<8| 
8f X 41 X H* 
15f x6 |xlO| 
8|x4VVxM" 
8| X lOj X 17i 

18fxlHx3A^^ 
12fx7^x32i 

8|x28|x38i 



CONCRETE ORAL PROBLEMS. 

* 

369. 1. A pigeon can fly 20 miles farther in an hour that 
in f of an hour; how far can it fly in one hour ? 

2. A man earns $6^ less in 2| days than in 5f days; what 
does he earn per day? 

3. A farmer sold 3f lb. of butter to one customer, and 2| 
lb. to another, and received $.25 more from the first than 
from the second; what did he receive per pound for his 
butter ? 

4- If I of a barrel of flour cost J3|, what was the cost per 
barrel ? 

5. If f of a pound of cheese costs the same as f of a pound 
of ham, what does cheese cost per pound when ham costs 10 
cents per pound? 

6. Find the cost of 3| pounds of caramels, if 2 pounds 
cost 40 cents. 

7. A man exchanged 1| dozen of eggs for 3 pounds of 
sugar; what was sugar worth a pound, if eggs were worth 21^ 
per dozen ? 




/ 
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CONCRETE WRITTEN PROBLEMS. 

370. i. If 9^ barrels of flour are divided equally among 
7 families of 5 persons each, how much will b^ given to each 
family, and how much to each person ? 

2. In a jail containing 2137 prisoners, each receives -J of a 
pound of meat daily ; how long will 29918 pounds last them ? 

3. How long will it require a man to save 5f days' wages, 
who spends each day | of what he earns ? 

4- A farmer sold 235J bushels of wheat ; he afterward sold 
what was left at $1.12^ per bushel, and received for it $246f ; 
how much had he at first? 

5. A man bequeathed f of his money to his wife, f of the 
remainder to his son, and what still remained to his daughter ; 
the wife's share was l9875jV more than the son's share ; how 
much did each receive ? 

6. A lady expended f of her money for a silk dress, and 
then found that to pay 136 for a shawl would require | of 
what she had left; how much had she at first ? 

7. To cover the floor of a certain roonj with carpet 1 yard 
wide at Jl.33^ per yard cost $38f ; how much would it cost 
if the carpet were $lf per yard ? 

8. A boy bought f of a bushel of chestnuts and sold f of 
them for what ha paid for all, and the remainder at cost; he 
gained by the transaction $1 J ; at what price per bushel did 
he buy them ? 

9. A can cut 2J cords of wood in 8J- hours, and B can 
cut 2f cords in 6| hours ; how much can both cut in 
12 hours? 

10. I spent I of my money for an overcoat, and f of the 
remainder for a suit of clothes ; how much had I at first if 
the overcoat cost $7J^ less than the suit of clothes ? 

11. Anna can make a dress in 8-| hours, and Susan in 
9| hours ; how long would it take them to make the dress 
working together ? 
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I 

12. A man paid |15f for a coat, $5^ for a hat, aod I6f for 
a pair of boots; be then found that of the money in bis purse 
at first only | remained ; bow mucb bad lie at first? 

13, A gentleman paid $184.25 board for himself and daugh- 
ter for 94 weeks ; for himself be paid 110^ per week ; how 
much did he pay per week for bis daughter ? 

14' I owe my butclier and my gi-ocer together $36.40, 
and I of what I owe the former equals what I owe the latter,' 
how mucb do T owe each ? 

15. A farmer raised the first of two years 462J bushels of 
wheat ; f of what he raised the first year was 160 bushels less 
than he raised the second year; bow much did he raise the 
second year ? 

16. It takes Mr. Howard 5J hours longer to drive to a 
town S2^ miles distant, than to go by rail ; how far does he 
drive per hour if the time by rail is 3J- hours ? 

17. A tailor cut from a piece of cloth material for two suits, 
nsing for the first suit 7 J yds. and for the second } of a yard 
jess than for the first ; he had then used -J^ of the entire piece; 
how many yards were in the piece at first ? 

18. Three men buy a farm. The first pays $5385 ; the 
second pays $1275 more than the first, and the first and second 
together pay -f of the price of the farm ; how mucb does the 
third pay ? 

19. If 4| tons of coal cost $21f, what cost 3^^ tons ? 

20. A man lost f of bis money, and after gaining | as much 
as he lost, had $8154 ; how much had he at first ? 

21. The buildings on a certain farm are worth f as much 
as the land, and the land is worth $4784 more than the build- 
ings; find their united value. 

22. A man traded a farm of 143f acres, worth $123-1^ an 
acre, for another farm containing 229^ acres ; how much did 
the second farm cost an acre ? 

23. A's work is worth | of B's, and together they earn 
$2450 in a year; what does each earn ? 
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2J^, In how many days can a man earn as much as a boj 
earns in 24 days, if the man earns as much in 2 days as the 
boy in 3 days ? 

25^ If 40 bushels of potatoes are produced on \ of an acre, 
how many acres will it take to yield 248 bushels ? 

26. I bought a house and paid \ of the price down, and 
one year afterward I paid | of the remainder ; what was the 
price of the house if the two payments amounted to $9600 ? 

27 . A man's savings when he lays by f of his salary yearly 
are $60 more than when he lays by \ of his salary ; what ia 
his salary ? 

28. An employer increased the wages of his men ^, and it 
required 14842.45 weekly to pay them ; what did they receive 
each week before the increase ? 

29. If f of a farm is worth $690 more than | of it, how 
much is the whole farm worth ? 

30. A can walk a certain distance in 14^ hours, mik/ B 
whose rate per hour is f that of A, walks 2^ miles per hour 
what is the distance ? 

MISCELLANEOUS PROBLEMS IN FRACTIONS. 

371. -?. A man owing a debt paid \ of it, and aftei-ward 
paid J of the remainder. To make the second payment 
required $195.60 less than to make the first payment. What 
was the debt at first ? 

2. A grocer bought 480|. bushels of potatoes at $.87^ pei 
bushel; he sold f of them at $1.12| per bushel, and the 
remainder at $.75. What was his gain ? 

3, A speculator bought 297 head of cattle and sold them 
so that I of what he received for them was equal to their 
cost ; if his gain on all was $6806.25, what did he pay for 
them per head ? 

Jf, What should a farmer get for a crop of 950 bushels of 
V X)otatoe8, sold at the rate of $7f for 9^ bushels ? 



f 
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5. At 81.87 J per yard, what will it cost to cari)et a house 
requiring 168| yards? 

6. Two men own a steamer worth |?G0000; what is the 
value of each share if one is I of the other ? 

7. How many bushels of oats at $.'37|^ per bushel will pay 
for 36 baiTels of flour at I8| per barrel ? 

8. A man in business lost f of his invested money, and 
then gained \ as much as remained, after which he had 
$24000 ; how mitch had he at first? 

9. At $2.87^ i)er yard, how msiny yards of cloth can be 
paid for with the money received from the sale of \):i bushels 
of corn at $J per bushel ? 

10. What is that number whose 4 exceeds its f by 160 ? 

11. What will be the cost of 14 dozen of eggs at the rate 
of 7 eggs for $J ? 

12. A boy bought aj)ples at the rate of 5 for 3 cents, and 
Bold them at the rate of 4 for 5 cents; if his gain was $1.69 
how mfiny did he sell ? 

13. f of what I paid for a horse was what I paid for a 
sleigh, and together they cost $340 ; what was the cost ot 
each ? . 

IJf. A farmer gave his two sons 286 acres of land ; ^ of 
the share of the one was equal to the share of the other ; how 
many acres did each receive ? 

15. In how many days will a man earn $100 by cutting 
wood at $f per cord, if he can cut 3f cords per day ? 

16. A grocer bought a barrel of syrup containing 42|- gal- 
lons, at $.75 per gallon ; after losing J- of it by leakage he 
sold the remainder at $1.15 per gallon ; what was his 
gain ? 

17. How many barrels of apples, bought at $2| and sold 
at $3f, will realize a gain of 1111? 

18. After paying | of a debt, and then | of the remain- 
der, I owe $431| less than at first; what was the debt 
originally ? 



:h>"' 
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19. I pay 16 cents per pound for a turkey weighing 
33-^ lb.; what change should I receive out of a 10-dollai 
hill? 

^0. To dig a certain cellar took 5 men 14f days ; how 
many men could have done the work in 12 days ? 

^1. On 12 barrels of flour a grocer made a profit of |4J 
by selling it all for 1106^ ; what did the flour cost him per 
barrel ? 

22, If $9520 is divided between A and B so that A 
receives $3 as often as B $4, how much does each receive ? 

^3. A can do a piece of work in 8f days ; what part of the 
work can he do in 5} days ? 

^4- ^ alone can dig a cellar in 15J days, and B alone 
can dig it in 16^ days ; how long will it take them together to 
dig the cellar ? 

25. If a man earns $15|- per week when he works 10 hours 
per day, how much should he receive per week when he works 
8 hours per day ? 

26. A man failing in business paid 65 cents on each 
dollar of his debts ; how much did he owe a creditor who 
received in settlement $2665 ? 

27. When A alone plows a field it takes him 8 days, but 
when assisted by B, it takes 5 days to plow it ; in what time 
could B alone do it ? 

28. A farm hand engages to work 6^ months for $121, but 
works only 3f months ; how much at that rate should he 
receive ? 

29. A father earns as much in 3 days as his son earns in 5 
days ; in a certain time they together earned $103; how much 
of it was earned by each ? 

30. In a school fg of all the pupils belong to the primary 
department, and the remainder, 588, belong to the grammar 
department ; how many pupils in the entire school ? 

31. A butcher sold a roast weighing 8 lb. 12 oz. for 11.75 j 
what did he charge per pound ? 
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32. K I own f of a mill, and | of my share is worth $8400i 
what is the entire mill worth ? 

33, A lady paid f of her money for a silk dress and | ol 
the remainder for a shawl ; if the dress cost $5.25 more than 
the shawl, liow much money did she have at firat? 

34' A workman who can make a suit of clothes 4n 2} day£ 
receives *2.80 per day ; how much should be paid per day to 
a workman who takes 3f days to make a similar suit ? 

35. If 5 horses can eat a ton of hay in 8 days, how long 
will 3| tons last 9 horses ? 

36. A man fails owing 120250 ; of this amount he can 
pay only 1^13500 ; how much should a creditor receive whose 
claim is $1569 ? 

37. What number must be multiplied by % of 3f to give a 
product of 25^? 

38. Divide 100 into two parts such that f of the first part 
shall be equal to } of the second part. 

39. I paid | of the cost of a house when I purchased it, ^ 
of its cost at the next payment, and -^ of its cost at the third 
payment ; if I still owed $960, what was the price of the 
house ? 

JfO, What should be paid for a piece of cloth 42f yards 
long and 1:J- yards wide, if $28.50 is paid for a piece of the 
same qualitr 12f yards long and 27 inches wide ? 

41. Mary can make a dress in 18| hours, but with the 
assistance of Kate the work requires only 11^ hours ; in how 
many hours can Kate alone make it? 

42. A man bought aquantity of eggs at 15 cents a dozen 
and sold them at the rate of 8 for 25 cents ; if his gain by the 
, transaction was $13.50, how many eggs were there? 

43. If 4 men can do as much work as 7 boys, how mnch 
should a boy receive per day if a man is paid $2.80? 

44' How many miles per hour must a man travel to make 
a journey of 52 J miles in 15 hours and 40 minutes? 
45. What will be the cost of a hogshead of molasses 
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containing 126f gallons, if a barrel of molasses of the sam« 
quality containing 43f gallons cost |36f ? 

46. If 4- of I of 1^ times a number is 28f , what is the 
number? 

4-7. A farmer after selling \i of his wheat had 192 bushels 
left ; how much wheat had he at first ? 

4S, A speculator bought a quantity of grain, ^ of which, 
was wheat at $1.45 per bushel, ^ rye at $1.08 per bushel, and 
the remainder corn at $.83 per bushel. How many bushels 
^'ere there if the entire cost of the grain was $6073.20 ? 

40. A man earning $23|- per week expended $18f per 
«reek ; in what time could he save enough to pay a debt 
at $495 ? 

30. If 9f tons of hay. cost $121^, how many tons can be 
bought for $175 ? 

51. A horse and a buggy cost $570 ; if the horse cost 
If times as much as the buggy, what was the cost of 
$ach ? 

52. A drover put f of his sheep in one field, 4 of the 
«imainder in a second field, and what still remained, which 
jvas 180, in a third field ; how many sheep had he in all ? 

53. A fruit dealer bought 96 crates of plums, each con- 
taining If- bushels, at *2| per bushel, and sold them at 
4:5 cents a half-peck ; what was his gain ? 

54' A man bought 125 acres of land at $275|- per acre, 
and divided it into city lots, of which there were 17^^]^^ in an 
acre. He sold the lots at $45 each ; how much did he gain ? 

55. A butcher dressed 15 sheep weighing 1687^ pounds; 
what was their average cost at 12^ cents per pound ? 

56. A and B together can do a certain work in 40 hours, 
and B can do it alone in 60 hours ; in how many hours can 
A alone do it ? 

57. A farm was bought at $42f per acre, \ of it was sold 
at $54i^ per acre, f of the remainder at $65f per acre, and the 
remainder, 60| acres, at $75f per acre ; what was the gain ? 



DECIMALS. 

The lessons on Decimal Parts of Units should be reviewed before thii 
subject is studied. 

372. A decimal fraction or decimal is a fraction whose 
denominator is 10 or some power of 10. 

The denominator of a decimal fraction may be indicated by writing 
only the numerator and prefixing the decimal point or the decimal point 
and one or more decimal ciphers. Thus, 

is written .006 



~ is written ,1 

5 t< tt 

10 

5 €€ t€ 

100 

55 (( f€ 

100 



.6 

.05 

.55 



1000 



555 it it 



.555 



1000 



When the denominator is 100 it is the second power of 10, or 10 x 10 ; 
when 1000. it is the third power of 10, or 10 x 10 x 10 ; when lOOOO, it is 
flie fourth power of 10, or 10 taken four times as a factor. In every case 
it consists of 1 with one or more ciphers annexed, the number of ciphers 
indicating the number of times it contains 10 as a factor. 

The denominator is indicated by so placing the decimal point that 
the number of places after it in the numerator shall indicate the number 
of ciphers in the denominator, or the number of times the denominator 
^ntains 10 as a factor. Thus, 

.05 indicates 2 ciphers in the denominator, or —^ 

•""^ ^ Tooo 

.00055 - 5 " - - " - ^^^ 

^55555 - 6 " - " - "t^ooIoo 

373. A complex decimal is a decimal and a common 
fraction written together. 

Thus, .7i, .33 J, .Ol4f, are complex decimals. 

374. Mixed decimals are integers and decimals written 
together. For brevity they are usually called decimals. 

Thus, 16.5, 125.25, 75.005 are mixed decimals. 
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Ordebs. 
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Integral Orders. 



« -d 



H ffi 2 H ffi ffl 
7 5 2 9 5 



_; ^ ^ ^ ^ ^ ^ 

"U •»;> 4A 4^ 1^ -4i3 •ta 

eo ^ 10 QD t^ 00 o 



Decimal Orders. 



PRINCIPLES OF DECIMALS. 

375. I. ' innexing or rejecting a cipher at tJie righi 
of a decimal does not affect its value. 



Illustration. 



Explanation. — Writing .5 
as a common fraction and mul- 
tiplying both terms by 10 gives 
^%, or .50. CJonversely, writing" .50 as a common fraction and dividing 
both terms by 10 gives .5. 



11. Inserting a cipher between a decimal and the 
point divides the decimal by 10 » 



Explanation. — Writing .5 
as a common fraction, and 
dividing the fraction by 10 
gives T^^, or .05. 



Illustration. 




III. Rejecting a cipher from the left of a decimal 
multiplies the decimal by 10. 

Explanation. — Writing .05 
as a common fraction and mul- Illustration, 

tiplying the fraction by 10 .05 = yf^ ; yj^ x 10 = -j*^ = .5 
gives ^, or .5. 
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376. Write from dictation and rrail: 




1. 


.985. 


7. 2.0002. 


13. 


.327806594 


e. 


.075. 


8. .98756. 


14. 


25.0000056. 


3. 


3.03. 


9. .10101. 


15. 


50000.005. 


4- 


.005. 


10. 1.0101. 


16. 


3,0.303030a 


5. 


.501. 


ii. 9.1001. 


17. 


500.5005. 


G. 


90.9. 


i^. .04256. 


IS. 


3890.00756. 


37*7. KxpresH tie 


'dm ally and read: 






1. 


iWr. 


^' TOO^ff- 


11. 


i3sn8S^- 


2. 


1 oVo 0* 


^' T^HHtT' 


12. 


TWOOOOO* 


S 


^iBEo' 


<^- TWicf. 


13. 


ei« 


t/» 


1000000 0* 


4- 


35^. 


tf* *^3j^^^o^. 


14. 


ToHHTnr- 


5. 


HStHit- 


iO. IOItVsV. 


IB. 


iooiTmMii> 



378. Express in figures as dednials : 

1. Seventy-five hundred and seventy-five hundredths. 

2. Nine hundred ninety and nine thousandths. 

3. Five thousand ^\q and five hundred-thousandths. 
Jl>, Five thousand and fifteen hundred-thousandths. 

5, Five thousand five hundred-thousandths. 

6, Eight million eighty thousand and eighty-five mill- 
ic-nths. 

7, Eight million eighty thousand eighty and five mill^ 
i« nths. 

8, Seven billion fifty million fifty and one thousand one 
billionths. 

9, Three billion one hundred thousand three and three 
thousand five hundred one hundred-millionths. 

.10. Five hundred ten million ten thousand ten and ten 
thousand one hundred five ten-million ths. 

11. 8 billion 801 million 725 thousand 540 and 125 thou- 
sand 305 hundred-billionths. 

12. 5 trillion 320 billion 70 thousand 839 and 561 millioB 
46 thousand 346 trillionths. 
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REDUCTION OF DECIMALS. 
379, To reduce a common fraction to a decimal* 



Process. 
4 ) 3.00 

.75 
Analysis. 



I. Kequired to reduce f to a decimal. 

Explanation. — Ciphers are 
annexed to the numerator 3, 
tiie resulting number divided by 
the denominator 4, and as many 
decimal places pointed off in the 
quotient as there were ciphers 
annexed. 

In the analysis, the numerator 
3 is both multiplied and divided by 10, giving f g, a result which, if divided 
by the denominator 4, gives .7^, a complex decimal. 

Multiplying both terms of f J by 10 gives \%% ; dividing fgj by the 
denominator 4 gives ^j^, or .75, a simple decimal. 

380. Rule. — I. Annex ciphers to the numerator 
and divide the resulting number* by the denomincbtor, 

II. Point off in the quotient as many decimal places 
as there were ciphers annexed, prefixing decimal 
ciphers if necessary. 

Note. — If the denominator of a fraction contains prime factors othei 
than 2 or 5, the fraction cannot be reduced to a simple decimal. In such 
case, the fraction may be changed to a complex decimal, or the division 
may be carried to several places and the remainder disregarded. In 
this case, the sign + is used to show that the value is approximate. 

Thus, f = .28|, or .2857+ ; J = .3J = .333 + . 

381. Reduce the following to equivalent decitnals : 



) 



1. 


h f 


2. 


if 


•?. 


h H- 


4- 


H, A- 


5. 


i\y A* 



6. 


tI> \i- 


11. 


i 60^ icT* 


7. 


ih' T4- 


12. 


i of i\. 


8. 


«. «*• 


13. 


H off 


9. 


ih m- 


14. 


1 of lOf. 


0. 


VW. Hf. 


15. 


i of 12f. 



A 



\ 



r ^ 
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38/2. CUanye to complex decinuUs^ or to approximate 
decimals of four places : 



1- 4, f 


•4. A, tt. 


7. 1 of gf. 


». 1, f. 


5^ H> «• 


8. A of 17t. 


3. H. -H- 


^- A* H- 


P. \ of 264. 



383* To reduce a decimal fraction to a comiuou 
traction. 

I. Eequired to reduce .125 to a common fraction in itn 
simplest form. 



Explanation. — The decimal .125 is writ- 
ten as a common fraction jVoV- Both terms 
of rff^ are divided by any convenient com- 
mon factor, as 5, and both terms of the 
lesulting fraction are divided in like manner by 25. The terms of \ 
l>eing prime to each other, the fraction is in its simplest form. 



Process. 
.125 = ifi^ 



384. Rule. — Express the decimal as a common 
fraction and reduce it to its sim^plest form,. 

385* Change the follotvinff decimals to equivalent frarC^ 
tions in their simplest fm^m : 



1. 


.16. 


5. 


1.325. 


9. 


.035. 


13. 


.0425. 


2. 


.75. 


e. 


$.68. 


10. 


.0225. 


u. 


.00628. 


3. 


.96. 


7. 


.675. 


11. 


.0084. 


15. 


.01875. 


^. 


.64. 


8. 


.925. 


12. 


.6125. 


16. 


.04096. 



Note. — Complex decimals and mixed decimals are reduced in th« 
vame manner as simple decimals. 

Thus. .14f = jg = jg = *. 

386* Medtice to comtnon fractions in their simplest 
form: 



1. 


.3i. 


4. $.33f 


7. «3.62i. 


10. 2.87f 


B. 


.04J. 


5. 1.284. 


8. $1.31i. 


11. 3.43f 


3. 


.16f. 


6. $1.12^. 


9. t.37f 


u. .u^. 



* - 
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ADDITION AND SUBTRACTION OF DECIMALa 

387. To iiud the sum of two or more decimals. 

I. Required to find the sum of 125.5, 174.13, and 85.017. 

Process. 
Explanation. — The decimals are written so that 125.5 

both integral and decimal units of the same order 174 13 

stand in the same' column, and the addition is then qk f\^rt 

performed as m whole numbers. -— 

384.647 

388. To subtract one deciiual from another. 



Process. 



II, Required to subtract 175.025 from 621.01. 

Explanation. — The decimals are written so that 

both integral and decimal units of the same order D/Ci.UJ. 

stand in the same column, and the subtraction is then 175.0 25 

performed as in whole numbers. /^k qqk 

Note. — A vacant decimal order, as thousandths in the minuend 
above, is treated as if filled with a cipher, since .01 = .010. 

389. Rule. — Widte the nuiixbers so that units of the 
same order stand in the same column, and then per- 
form the addition or subtraction as in whole numbers. 

390. Wrife from dictation find find the sufn of: 



1 





2. 


3. 


^. 


867.0251 


1.0117 


.018025 


3.01515 


05.0028 


35.9099 


.60061 


5.11188 


910.1707 


64.7203 


.170017 


.20002 


808.001 


114.0114 


.0012 


.11997 


5. 


e. 


7. 


8. 


95.199 


220.0025 


.193003 


5.22022 


32.6505 


63.0808 


.070707 


16.01301 


16.002 


118.099 


.18961 


14.29099 


198.6209 


60. 9098 


.50055 


9.80008 



r 
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391. Find the value of: 

1. $16,023 + 19.0075 + 1229.01 +1305.3005 + •1192. 

^. 200.002 + 19.809 + .6205 + 3.001 + 18.0088. 

3. .61025 + 195.1 + 245.0542 + 618 + 7.0027. 

4. 35.10001 + 351.0808 + 3.51005 + .026189. 

5. .8046 + .70007 + .069 + .320032 + .010109. 

6. 117.002 + $.2509 + $8156.303 + 1212 + $.212. ' 

392. Perform the svbtractiofis indicated: 



L $99.062— $17,915. 

2. 506.982—505.899. 

3. 61.0001—15.7089. 

4. 1256—125.6636. 

5. $14,009-112.0875. 

6. 156— .209654. 



7. 50.9286—49.8097. 

8. 100.1—99.87654. 

9. 50.005—49.0069. 

10. 17—15.1725. 

11. .69212-.34987. 

12. 123.001—45.5258. 



CONCRETE WRITTEN PROBLEMS. 

393. i. A man who owned 4 plots of ground had them 
surveyed. The first contained 87.875 acres, the second 59.3125 
acres, the thh*d 125.125 acres, and the fourth 71.6875 acres; 
how much land was there in the four plots ? 

2, The mercury in a barometer stood at 30.15 inches, and 
at the approach of a storm fell suddenly .8 of an inch ; at 
what height did it then stand? 

3. A ship on a voyage made 329.625 miles the first day, 
53.75 miles more the second day than the first, and 299.125 
less the third day than the first and second together ; she was 
then 196.7815 miles from her destination ; find the number 
of miles in the voyage. 

4' A party of surveyors in running the boundary line of a 
certain state measured 18.175 miles the first day, 15.989 miles 
the second day, and 19.365 miles the third day. On the fourth 
day they reached the end of the line after measuring 9.35 
miles; what was the length of the boundaiy ? 



(«■" 
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5. Daring a certain year a rain gauge at San Francisco reg- 
istered a total rain-fall of 27.935 inches, and one at Salt Lake 
City registered 4.3125 inches ; how much greater was the rain- 
fall at the former place than at the latter ? 

6. The tonnage of a certain ship was 3628.8765, and that 
of another 4521.35 ; find the difference. 

7. Mr. Brown having a farm of 800 acres gives to his oldest 
son 265.325 acres, to the second son 37.615 acres less, to the 
third son 25.128 acres less than to the second, and to the 
fourth son the remainder ; how many acres does the last 
receive ? 



MULTIPLICATION OF DECIMALS. 



■irri.;: 



394. To find the product of two or more decimals. 



I. Required to multiply .027 by .05. 

Explanation. — The decimals are so 
written that the multiplication may be 
performed the most readily. 27 is mul- 
tiplied by 5 as if both were integers, and 
decimal ciphers are prefixed to 135 until 
the product contains as many decimal 
places as the multiplicand and multiplier 
together. 

The analysis shows why the product 
is thus pointed oflT. The decimals are 
written as common fractions, and the 

multiplication is performed. The number of ciphers in the denominator 
c^ the product is equal to the number of ciphers in the denominators of 
the multiplicand and the multiplier together. It follows, therefore, that 
027 X .05 = .00135. 



Process. 

.027 
.05 

.00135 

Analysis. 
.027 = tHt; 
.05 = ^y 

1000 X TOIF = 1 "5 



395. Rule. — Perform the multiplication as in in- 
tegers, and point off as many decimal places in the prod- 
uct as there are in the multiplicand and the niultiplier 
together. 



?■ 






MULTIPLICA TION. 



isy 



396. Find the value of : 



1. .0875 X 876. 

g. 9.125 X 62.5. 

3. 75.05 X 6.25. 

4. 12.56 X .075. 

13. 

U- 

15. 
16. 

17. 



5. 
6. 

7. 
8. 



.0098 X. 005. 
892.5 X. 009. 
$8,625 X .0756. 



9. 
10. 
11. 
12. 



$19.66f X .1525. 
$75,025 X 198.5 
$112.25x496.5 
$13.08^ X 92.35, 



$93,875 X .065. 

($1.875 + $1.0625)x75. 

(187.5 — 75.65 + .05) X 8.75. 

($75.56-$18.33^) X 12.5— ($87.75-$79.625) X 1.75. 

(3275— 32.75) x.05G5-(4965-496.5) X. 0075. 

(87— .09 + 9.5) X. 125— (9.8 + 96— .005) X. 005. 



CONCRETE WRITTEN PROBLEMS. 

397. L How far can a man drive in 15.75 hours at the 
rate of 9.875 miles per hour ? 

2. What will 59.625 cwt. of beef cost at $11,625 per cwt. ? 

3. A man paid $75,875 per acre for a farm containing 
968.375 acres ; what did it cost him ? 

4' Find the freight on 5865.875 tons of coal at $1,125 per 
ton. 

5. Find the cost of carrjring a cargo of 975 bales of cotton 
from New Orleans to Liverpool at $3,625 per bale. 

6. In a perch of stone there are 24.75 cubic feet; how 
many cubic feet in a wall containing 56.625 perches, and what 
will it cost at $3,375 a perch ? 

7. A farmer raised on a field of 39.925 acres an avemge ot 
35.75 bushels of wheat to the acre, and sold it all at $1,375 per 
bushel ; what did he get for it ? 

8. The circumference of the earth is 3.14159 times its 
diameter ; what is the circumference, the diameter at the 
equator being 7925.604 miles? 

9. A locomotive weighing 45.896 tons drew a train of 39 
cars across a bridge ; if the cars weighed on an average 9.875 
tons, and the entire train, including the locomotive, was on 
the bridge at once, what was the weight ou the bridge? 
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10, At $.0625 per ton, what toll must a vessel of 3685.925 
tons pay for the privilege of passing through the Suez 
Canal ? 

11. In a city of 57840 inhabitants .125 of the population 
are children attending the public schools; lind how many 
children attend the public schools. 



DIVISION OF DECIMALS. 

398* To liucl the quotient of one decimal divided 
by another. 

ft 

I. Kequired to divide .625 by .5. ^ - 

Explanation. — The division is Process, 

performed as in whole numbers, and .5 ) ,625 

as many decimal places pointed off ~T~oT 

in the quotient as the decimal places 

in the dividend exceed in number Analysis, 

those of the divisor. .625 -7-. 5 = iVo* ^ "^t!V = 

The analysis shows the reason for 12 5 

thus pointing off the quotient. By ^^ X ^ = iH == l-^^ 
the inversion of the divisor each 100 

cipher it contains cancels a cipher in the denominator of the dividend. 
The denominator of the product, therefore, contains as many ciphers lesE 
than the denominator of the dividend as there are ciphers in the denom- 
inator of the divisor Hence, it follows that .635-4-. 5 = 1.25. 

II. Kequired to divide 1.1 by .08. 

Explanation.— One cipher is annexed to 1.1, so Process, 

that the number of decimal places in the dividend .08 ) 1 10 00 

may be equal to the number of decimal places in 

the divisor. If 1.10 were exactly divisible by .08, 16.70 

the quotient would be a whole number, since an 

integer multiplied by .08 would give a product with two decimal places. 
There being a remainder, however, additional ciphers are annexed to th« 
dividend until th«3 division is exact, or until the result is sufficiently 
IKScarate for practical purposes. 






DIVIBIOK . 

III. Required to divide .0025 by .6. 

Explanation. — The diyision is 
performed as in whole numbers. 
Decimal ciphers are prefixed to the 
significant figure of the quotient until 
the quotient contains as many decimal 
places as the number of decimal places 
in the dividend exceeds the number of 
decimal places in the divisor. 
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Process. 

.5 ) .0025 

.005 

Analysis. 
.0025-^.5 = 



ioVoo"^A = 



TiWr^xJi? = -nAnr = .005 

399. Rule. — Annex ciphers to the dividend, if neces- 
sary ; divide as in whole numbers, and point off the quo- 
tient so that the decimal places of the divisor and quo- 
tient shall together he equal to the decimal places of the 
dividend. 



400. Find the valtie of: 



1. 31.5-5-.126. 

2. 5.2 H-. 005. 

3. 12.6-^.0012. 
4'. .66-5-.015. 



5. 3.706-^.017. 

6. 3217-T-.0625. 

7. 1.69-^.0013. 

8. 884-^.0026. 



9. 177.12-^-•1025. 

10. 467.46-5-.0504. 

11. 25075^1.003. 

12. .7967-5-.00514. 



4:01. Find quotients to four decimal places : 



1. 23.5-~9.3. 

2. 7.013-^.0163. 

3. 1.09-^1.0097. 

4. $123 -h $609. 



5. .2555 -4-. 16. 

6. 20.2 -5-. 0006. 

7. $1304-f.$141. 

8. $92 -f. $3.33. 



9. 1.019-^.036. 

10. $50.05-^1.13. 

11. $25.25 -^$.17. 

12. .0719-4-27.53. 



4:0S« Per form operations^ and give results in decimal 
form, : 

1. 1.005 -f 10.0023 -4-.0015. I 4. (2.655 -^1 If) -^. 00225. 

2. (9.05 X 1.08) -5-. 00027. 5. (7^x1 + H) -^- 0005. 

3. 12| + 1.275 + TiWW + 6. 6. (V^x.028)-4-.00035. 

CONCRETE WRITTEN PROBLEMS. 

403. i. If 175.75 bushels of potatoes cost $147.63, what 
will 56.25 bushels cost ? 



• >. -V-- 
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B. If the freight on 395.52 cwt. of beef from Texas to Ne^ 
York is $247.20, what is the freight per cwt. ? 

3. At what average rate per hour must a train run in ordei 
to go from New York to Chicago in 33^ hours, the distance 
being 952 miles ? 

4' Lead weighs 11.445 times as much as an equal bulk of 
water, and a cubic foot of water weighs 62.5 lb. With how 
many cubic feet of lead must a yacht be ballasted in order 
that the ballast shall weigh 91.56 tons ? 

5. A man walked 12.575 miles on Monday, 12.09 on Tues- 
day, 15.125 on Wednesday, and by Saturday evening had com- 
pleted 100 miles; at what rate did he travel the last three days ? 

6. A charitable man divided 95.625 tons of coal equally 
among 125 poor people ; if the coal was worth $4.60 a ton, 
what was the value of each share ? 

7. A farm of 150 acres is sold in plots of 1.25 acres each, 
the price for each plot being $80.25 ; what is received for the 
farm? 

8. A man paid .18 of his salary for rent, .22 for food, .15 
for clothing and incidental expenses, and put the remainder, 
amounting to $900, in the bank ; what was his salary ? 

9. If 227.25 acres of land were divided into 18 equal fields, 
how many acres would there be in each field ? 

10. To pay a company of soldiers consisting of 108 men, 
each receiving the same, required $2565 ; how much was paid 
to each ? 

11. The circumference of the earth at the equator is 
24899.022 miles; find to 4 decimal places the length of one 
degree of longitude at the equator, each degree being yj^ of 
the circumference. 

12. The sovereign, a gold coin of England, is worth 
$4.8665 ; how many sovereigns are worth $15397.606 ? 

13. Of an army .22 were disabled in battle, .0125 deserted, 
and .035 were discharged. There remjiined 15236 men ; how 
many were in the army at first ? 



REVIEW QUESTION a, 163 



REVIEW QUESTIONS. 

404. Properties of Numbers. — Define aod Uluatrate exact 
divisor, prime number, composite number, even number, odd number. 
What are the factors of a number? What is a power? An exponent? 
Define and illustrate prime factor, composite factor. Give the principles 
of factoring. When are numbers prime to each other? What numbers 
are divisible by 2 ? By 3? By 4? By 5? By 6? By 8? By 9? By 10? 
Give the rule for finding the prime factors of a number. Give the prin- 
ciples governing cancellation. Define and illustrate common divisor, and 
greatest common divisor. Give the principles. Give the rule. What is 
a multiple of a number? A common multiple of two or more numbers? 
The least common multiple of two or more numbers? Give the princi- 
ples. The rule. 

4:05. Common Fractions. — Define and illustrate fractional 
unit, fraction, denominator, numerator. Upon what does the value of a 
fraction depend? What is a proper fraction? An improper fraction t 
Give the principles of fractions and illustrate each. What is reduction 
of fractions ? When is a fraction in its simplest form ? Give the rule for 
reducing a fraction to its simplest form. For reducing a mixed number to 
an improper fraction. Give the rule for reducing to an equivalent fraction 
having a given denominator: — a fraction ; an integer; a mixed number. 
What is necessary that fractions may be added? Subtracted? Give 
the rule for addition of fractions. For subtraction. What is the rule for 
multiplying an integer by a fraction or a fraction by an integer ? For 
finding the product of two or more fractions or mixed numbers ? For 
dividing a fraction by an integer ? An integer by a fraction ? What is 
the rule for dividing a fraction by a mixed number or a mixed number 
by a fraction ? A fraction by a fraction ? 

4:06. Decimals. — What is a decimal ? How may the denomi- 
nator of a decimal be indicated ? What is a complex decimal ? A mixed 
decimal ? Illustrate each. State the principles of decimals and illus- 
trate. Give the rule for reducing a common fraction to a decimal. 
WTiat is an approximate decimal ? What is the rule for reducing a 
decimal fraction to a common fraction ? For adding and subtracting 
decimals ? For multiplying^ decimals ? For dividing decimals ? How is 
the product pointed off in multiplication of decimals? How is the quo 
tient pointed off in division of decimals? 



DENOMINATE NUMBERS. 

407. A denominate number is a concrete unit or a col 
lection of concrete units. 

Thus, $5, 6 pounds, 9 miles and 17 rods, are denominate numbers. 

408. A simple denominate number expresses units ol 
bat one denomination. 

Thus, 5 pounds, 9 feet, 8 rods, ar</' simple denominate numbers. 

409. A compound denominate number expresses two 
or more denominations of the same nature. 

Tlius, 5 gallons 3 quarts 1 pint is a compound denominate number. 

The scales of compound denominate numbers are generally 
variable. 

Thus, for a compound denominate number consisting of pints, quarts^ 
i^ecks and bushels, the scale is 2, 8, 4, while for United States money the 
scale is 10. 

410. A denominate fraction is a fraction eiE!j)ressing one 
or more of the equal parts of a denominate unit. 

Thus, J of a yard, f of a mile, .95 of a ton, are denominate fractions. 



REDUCTION OF DENOMINATE NUMBERS. 

411. The reduction of a denominate number is the pro- 
cess of changing its denomination without changing its value 

Thus, changing miles to inches, or inches to mileSy is reduction 

412. Reduction descending is the process of changing 
a denominate number to an equivalent denominate numbei 
of tower denomination. 

7hus, to change bushels to quarts is reduction descending. 
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413. Reduction ascending is the process of changing 
ft denominate number to an equivalent denominate number ol 
higher denomination. 

Thus, to change mlntUes to years is reduction ascending. 

414* To reduce a compound denominate number tt 
lower denominations. 

1. Kequired to reduce 15 bu. 3 pks. 5 qts. to quarts. 

Explanation. — The 15 bashels are re- Process. 

daced to pecks by muJtiplying by 4, since ^ - , „ i c j. 

*v ^ V • V i 1 A *x. o IS hu. 3 pks. 5 qts. 

there are 4 pecks in one bushel, and the 8 r ^ 

pecks are added, giving 68 pecks. The 68 _ 

pecks are reduced to quarts by multiplying 63 pks. 

by 8, since there are 8 quarts in one peck, g 

and the 5 quarts are added, giving 509 

quarts, the denomination required. *^^" ^*^' 

Ans. 15 bu, 3 pks. 5 qts. = 509 qts. 
Note. — See Appendix, page 329. 

ORAL EXERCISES. 

415. i. How many ounces in 2 lb. ? In 3 lb. ? In 5 lb,' 
In 10 lb. ? 

2. How many feet in 6 yds. ? In 12 yds. ? In 2 rds.? 

3. Reduce 5 bu. 3 pks. to pecks. To quarts. 

4' Change 5 lb. 10 oz. to ounces. 5 cwt. 75 lb. to pounds 

5. Reduce 3 gal. 3 qts. 1 pt. 1 gi. to gills. 

6. What will 2 bu. 3 pks. 5 qts. of chestnuts cost at lOf* a 
quart ? 

7. What will be the cost of 7 gal. 2 qts. 1 pt. of milk at 5^ k 
pint? 

8. Find the cost of 5 cwt. 83 lb. of maple sugar at 10^ » 
pound. 

9. What will 5 T. 15 cwt. of ice cost at 20 cents a cwt. ? 

10. What cost 10 bu. 3 pks. of potatoes at 40^ a peck ? 

11. What will ifr cost, at 10 cents a yard, to enclose a sq'^w 
field 10 rods on a side with a stone fence ? 
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WRITTEN PROBLEMS. 

416. i. Eeduce 95 T. 83 lb. 12 oz. to ounces. 
£. Change 1175 mi. 175 rds. 4 yds. 2 ft. 11 in. to inches. 
3. A grocer sold 75 bu. 3 pks. 7 qts. of cranberries at 15^ a 
quart ; what did he get for them ? 
4* In 75 long tons 3 qrs. 95 lb. of coal, how many pounds? 

5. A butcher bought 9 T. 1"? cwt. 93 lb. of beef at 8f0 a 
pound, and sold it at 14^ a pound; what did he gain ? 

6. An ocean steamer during a voyage of 3825 miles burns 
coal at the rate of 3 T. 5 cwt. 95 lb. every 25 miles ; how 
many pounds of coal does she burn in the voyage ? 

7. How many steps of 30 inches each must a man take in 
walking 13 mi. 224 rds. 3 yds. ? 

S. What will be the cost of grading 31 mi. 175 rds. 4 yds. 
8 ft. of road at 56^ a foot ? 

9. How many panels of fence 12 feet long will it take to 
enclose a pasture 60 rods long and 48 rods wide ? 

10. How many times will a wheel 22 feet in circumference 
turn in going 11 mi. 132 rds. ? 

4:17. To reduce a compound denominate number to 
higher denominations. 

I. Required to reduce 937865 inches to miles. 



12 
3 

11 
320 



Process^ 
937865 in. 



78155 ft. + 5 in. 



t 



Explanation. — Dividing 937865 
inches by 13, the number of inches 
in one foot, gives 78155 feet, and 5 
inches. Dividing 78155 feet hy 3, the 
number of feet in one yard, gives 
26051 yards, and 2 feet. Dividing 
26051 yards by 5 J, the number of 
Tards in one rod, gives 4736 rods, and 
6 half-yards, equal to 3 yards. Di- 
viding 4736 rods by 320, the number 
of rods in one mile, gives 14 miles 
and 266 rods. ^^^ 14 ^i. 256 rds. 3 yds. 2 ft. 5 in. 



26051 yds. +2 ft. 
2 



52102 half-yards. 



4736rds.-f 6half-yd& 
• 14 mi. +256 rds. 
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ORAL EXERCISES. 

418. I. How many gallons in 96 gills ? In 160 gills? 

2, Reduce 35 pints to higher denominations. 75 gills. 

3, How many T., cwt., and lb. in 3875 pounds? 
4* Change 160 inches to higher denominations. 

5. In 320 quarts how many pecks ? How many bushels ? 

6. What will 144 inches of ribbon cost at 30^ a yard ? 

7. What will 06 pints of cider cost at 40^ a gallon ? 

8. Find the cost of 640 pints of chestnuts at $4 a bushel. 

WRITTEN PROBLEMS. 

419. 1. How many tons in 8756945 ounces? 

2. Change 185675 gills to gallons. 

3, How many bushels in 83760 pints ? 
4* Beduce 9596875 inches to miles. 

6. How many long tons in 18698375 ounces ? 

6. At $1.25 a rod, what will be the cost of building 1617(1 
feet of fence ? 

7. A man sold nuts at 5^ a half-pint and received for them 
$76.80 ; how many bushels did he sell? 

8. A contractor was paid 19180 for making a road ; if he 
received 1.50 a yard, how many miles were there? 

4S0. To reduce a denominate fraction to integers of 
lower denominations. 

I. Eequired to reduce |- of a bushel to integers of lowei 
denominations. 

Explanation. — Multiplying | of a Process, 

bushel by 4, the number of pecks ina |-x4r=:^ = 3J pks. 
bushel, gives \^ pecks, equal to 3^ | x 8 = | =: 2| qts. 

pecks. Multiplying \ of a ]>eck by 8, 8. x 2 4 l-l- nts. 

the numbor of quarts in a peck, gives 

{ quarts, equal to 2| quarts. Multiplying | of a quart by 2, the numbet 

of pints in a quart, gives | pints, equal to 1^ pints. 

Ans, 3 pks. 2 qts. 1^ pts. 






\'. ~\' 



^ 



168 DENOMINATE NUMBERS. 

11. Required to reduce .975 of a gallon to integers of lowei 

denominations. 

Process. 

Explanation. — Multiplying .975 of a gallon by .975 gaL 

4, the number of quarts in a gallon, gives 3.9 ^ 

quarts. Multiplying .9 of a quart by 2, the number 

of pints in a quart, gives 1.8 pints. Multiplying .8 u.yUU qtS. 

of a pint by 4, the number of gills in a pint, gives 2 

S-^ ^lls- 1.800 pts. 

Ans. 3 qts. 1 pt. 8.2 gi. £ 

3.200 gills. 

ORAL EXERCISES. 

431. 1. How many pecks in f bu. ? In -^ bu. ? 

^. How many yards in .8 of a rod ? In .9 of a rod? 

3. Change .75 of a gallon to quarts. .65 of a gallon ta 
lower denominations. 

4" In i of a bushel how many pecks and quarts ? In .371 
of a bushel ? 

5, How much will |^ of a gallon of machine oil cost at 
5 cents a gill ? 

6. What will .625 of a pound of caramels cost at 4 cents aii 
ounce ? 

WRITTEN PROBLEMS. 

423. 1. Reduce .3125 of a mile to lower denominations. 
^. In fj^ of a mile how many rods ? Yards ? Feet ? 
3. How many quarts in 5.875 bushels ? In 17.75 bushels 
how many pints ? 
4- Eeduce .8375 of a ton to integers of lower denomination. 

5. In 7.75 long tons how many pounds ? Ounces? 

6. What will be the cost of 13.4375 miles of insulated 
copper wire at 3^ cents a foot ? 

7. A manufacturer made ,46875 of a ton of German silver 
into spoons, each weighing one ounce. Allowing nothing for 
waste, how much are they worth at 62^ cents a dozen ? 
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. 75 pt. 



.375 qt 



423. To re<liiee a cleiioiiiiiiate number or a cleiioiiii- 
nate fraction to a irsictioii of lii|>flier deuoiuiiiatioii. 

1. Required to reduce 3 qts. 1 pt. to the fraction of a bushel 
Explanation. — 3 qoarts 1 pint re- Process. 

daced to pints gives 7 pints, and 1 3 qts. 1 pt. =: 7 Dts • 
boshel reduced to pints gives 64 pints. ^ bushel = 64 pts!* 

i pint is ^y of a bushel, and 7 pints are « x -i • J^ ' * 

A of a bushel. 3 q^S. 1 pt. = ^ bu. 

II. Change .75 of a pint to the decimal of a gallon. 

Explanation.— Dividing .75 of a pint by 2, Process. 

the number of pints in a quart, gives .375 of a 2 

quart. Dividing .376 of a q iiart by 4, the number 
of quarts in a gallon, gives .09375 of a gallon. ^ 

Am, .09375 gal. .09375 gaL 

III. Change f of a foot to the fraction of a mile. 

Explanation. — Dividing f of a foot Pre 

by 16J reduces it to the fraction of a 

rod. Dividing that result by 320 reduces f~16|^-r-320 = 

it to the fraction of a mile, the result f X -^ X ^te: = TsVff 
*>eingiAYOfamile. -« 

ORAL EXERCISES. 

424. Jf. What part of a bushel in 1 peck ? In 12 quart* ? 

2. What part of a bu. in 1 pk. 5 qts. ? In 2 pks. 3 qts. ? 

3. What part of a gallon in J of a quart ? In | of a pint ? 
4' What will 3 qts. of syrup cost at 80 cts. a gallon ? 

6. What will 2 pks. 3 qts. of nuts cost at 96 cts. a bushel ? 
6. In 1.5 cwt. what part of a ton ? 

WRITTEN PROBLEMS. 

425. i. 16.8 hundredweight is wbat part of a ton ? 

2. If $14.85 is paid for 7 bu. 2 pks. 7 qts. 1 pt. of chestnuts, 
what would a bushel cost at that rate ? 

3, How much will 17 gal. 1 qt 1 pt. 1 gi. of varnish 
bring, if retailed at 96 cents a gallon ? 
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4. What will 11 ewt. To ]1». ofe'-al cost at *4^ a ton ? 

J, When ^15.24 is p^aiJ for "^ barrels of cranberries contain* 
ing together 5 bn. 3 pks. 6 qts. 1 pt^ what is the price peT 
baghel ? 

6. A contractor wa^ paid ^860 per mile for grading the 
roadbed of a railroad ; how mach should be get for grading 
536 r»jds ? 

7. What will it cost to make 25.6 rods of wire fence, at the 
rate of $62.75 a mile? 



ADDITION AND SUBTRACTION OF COMPOUND 

DENOMINATE NUMBERS. 

Compound denominate numbers are added and subtracted 
the same as abstract numbei-s, except that" with the latter 
the scale is 10, while in denominate numbers the scale usually 
Taries. 

4S6. To find the snm of two or more eompoond de- 
nominate numbers. 

L Required the sum of 57 mi. 95 rds. 4 yds. 2 ft. 9 in., 83 mi 
225 rds. 3 yds. 1 ft 8 in., 71 mi. 171 rds. 2 ft. 5 in. 

Explanation. — The sum of the Process 

column of inches is 22 inches, equal to . -, ' *^ 

1 foot 10 inches. The 10 is written T' ^, ^ j^' ^ ^ 

under the column of inches, and the 1 o7 95 4 2 9 

is added in with the oolamn of feet, ^ 22o 3 18 

giving 6 feet, equal to 2 yds. ft. 71 171 2 5 

The is written under the column of n-t<y y^ oi a iTi 

feet, and the 2 added in with the col- 1 1 i? 

nmn of vards. In this manner the "^ 

operation proceeds from column to col- 212 172 3 2 4 
umn, until all have been added. 

If fractions occur, as under the column of yards in this example, the^ 
are reduced to integers of lower denomination, and added to the like 
lower denominations. 
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WRITTEN PROBLEMS. 
427. Find the sum of the foUotving : 

1. 175 mi. 300 rds. 4 yds. 2 ft. 9 in., 836 mi. 267 rds. 3 yds 
1 ft. 5 in., and 327 mi. 183 rds. 1 yd. 2 ft. 10 in. 

2. 156 bu. 3 pks. 5 qts. 1 pt., 397 bu. 1 pk. 7 qts., 549 bii 
6 qts. 1 pt., and 95 bu. 2 pks. G qts. 

3. 164 gal. 3 qts. 1 pt. 3 gi., 195 gal. 2 qts. 2 gi., 117 gal. 

1 qt. 1 pt., 143 gal. 3 qts. 1 pt. 2 gi., and 227 gal. 3 qts. 1 pt 
3gi. 

4. 15 T. 17 cwt. 87 lb. 15 oz., 35 T. 15 cwt. 93 lb. 12 oz., 
43 T. 12 cwt. 54 lb. 13 oz., and 79 T. 19 cwt 47 lb. 14 oz. 

6. 75.15625 mi., 129^ mi., 16918^ mi., and 228^ mi. 

4S8. To find the difference between two compound 
denominate numbers. 

I. Required to find the difference between 183 bu. 2 pks. 

2 qts. and 98 bu. 3 pks. 5 qts. 1 pt. 

Explanation.— The denominate numbers Process, 

are written so that nnits of the same denomi- y^^i. pks. qts. pts. 

nation stand in the same column. Changing i oo o 9 

1 of the 2 quarts to pints and subtracting 1 qq Q ;i 1 
pint gives 1 pint. Changing 1 of the 2 pecks 



to quarts, adding it to the 1 quart remaining, 84 2 4 1 

and from the sum subtracting the 5 quarts of 

the subtrahend, gives 4 quarts. Like treatment of the remaining col 
limns gives 2 pecks in the column of pecks and 84 bushels in the col 
nxnn of bushels. 

WRITTEN PROBLEMS. 

439. 1. Find the difference between 497 bu. 1 pk. 5 qts. 
and 189 bu. 3 pks. 7 qts. 1 pt. 

2, From 91 mi. 183 rds. 4 yds. 1 ft. 5 in. subtract 49 mi 
184 rds. 5 yds. 2 ft. 9 in. 

3, Prom 193 T. 17 cwt. 19 lb. 5 oz. take 139 T. 19 cwt 
89 lb. 15 oz. 
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■I 

4* From a hogshead of molasses containing 126 gallons 
there were drawn 79 gal. 1 qt. 1 pt. ; how much remained in. 
the hogshead ? 

5. What is the diiference between || of a mile and 59 rds. 
3 yds. 2 ft. 9 in. ? 

6. From the sum of 75 bu. 3 pks. 5 qts. 1 pt. and 93 bu. 
2 pks. 7 qte. take 49 bu. 1 pk. 6 qts. 1 pt. 



MULTIPLICATION OF COMPOUND DENOMINATE 

NUMBERS. 

430. To multiply a compound denominate number 
by an abstract number. 

1, Required to multiply 5 mi. 178 rds. 4 yds. 2 ft 10 in. by 8. 

Explanation. — The product of 
10 inches by 8 is 80 inches, equal to 
6 feet 8 inches. Adding the 6 feet to 
the product of 2 feet by 8 gives 22 
feet, equal to 7 yards 1 foot. Adding 
the 7 yards to the product of 4 yards 
by 8 gives 89 yards, equal to 7 rods 
i yard. Adding the 7 rods to the 44 151 10 2 

product of 178 rods by 8 gives 1481 

rods, equal to 4 miles 151 rods. Adding the 4 miles to the product of 
5 miles by 8 gives 44 miles. Finally, tli • J yard reduced to integers of 
lower denominations and added gives 44 mi. 151 rds. 1 yd. ft. 2 in. for 
the answer. 

WRITfEN PROBLEMS. 

431. 1. Multiply 33 gal. 3 qts. 1 pi 3 gi. by 12. 

2, Multiply 15 mi. 218 rds. 3 yds. 1 ft. 9 in. by 35. 

3, An average of 37 bu. 3 pks. 6 qts. 1 pt. of wheat to the 
Wire was produced on a field of 23 acres ; how much wheat 
was produced on the entire field ? 

4' What is the total capacity of 45 casks, the capacity of 
each being 35 gal. 3 qts. 1 pt. 2 gi. ? 





Process. 






mi. 


rds. 


yds. 


ft. 


in. 


5 


178 


4 


2 


IC 

8 


44 


151 


i 


1 


8 






i = 


1 


6 






DIVISION, 17a 

« 

<5. A train of 39 cars is loaded with pig iron ; the average 
load of a car being 9 T. 17 ewt. 93 lb., what was the weight 
of pig iron on the entire train ? 

6. A pedestrian traveled for 17 days at the average rate of 
^3 mi. 189 rds. 5 yds. a day ; how far did he travel ? 

7. A party of linemen put up in one day 23 coils of tele 
graph wire, each coil containing 50 rds. 4 yds. 2 ft. of wire : 
how much did they put up in all? 

S, A regiment of soldiers ate 1 T. 3 cwt. 85 lb. cf meat in 
one day ; how much would last them a month of 30 days 'f 

9, A letter-carrier traveled on an average 13 mi. 195 rds. 
2 yds. a day; how far would he travel in 26 days? 



DIVISION OF COMPOUND DENOMINATE 

NUMBERS. 

43S. To diviile a eoiiipouncl cleuoiiiiiiate iiiiiuber b^ 
an abstract u umber. 

I. Required to divide 215 bu. 1 pk. 1 qt. 1 pt. by 9. 

Explanation. — Dividing 215 busbels Process. 

by 9 gives 23 bu. and a remainder of 8 \^^ p^^ q^ p|.^ 

bushels, equal to 33 pecks. The sum of 9^21b 1 1 1 

32 pecks and 1 ix»ck divided by 9 gives L— ._ ^ 

3 pecks and a remainder of 6 pecks, equal ^t> o 5 1 

to 48 quarts. The sum of 48 quarts and 

1 quart dividad by 9 gives 5 quarts and a remaimler of 4 quarts, equc. 
to 8 pints. The sum of 8 pints and 1 pint divided by 9 g^v^es 1 pint. 

Alls. 23 bu. o pVs^ 5 qCs, 1 pt 



WRITTEN PROBLEMS. 

433. i. Divide 44 mi. 125 rds. 4 yds. ft. 10 m. by 8. 

2. Divide 337 bu. 1 pk. 4 qts. 1 ptl by 13. 

3. Divide 1768 T. 2 cwt. 8 lb. 2 oz. by 61. 
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4* A farmer delivered for shipment 2110 bu. 2 pks. of gram 
in 18 wagon-loads; what average amount did he deliver at a 
load? 

t>. A st^pmer that crossed the ocean from New York to 
Havre in 8 lays, burned during the voyage 789 T. 11 cwt. ol 
coal. Reel oning this us long tons, what average amount was 
burned daily ? 

6. A milkman in a month of 30 days served his customers 
with 5068 gal. 1 pt. of milk ; what was the average daily 
delivery ? 

7. A farmer delivered to a speculator 3432 bu. 3J pks. o 
potatoes in 1? days; what was the average daily delivery? 

8. A certain hogshead contained exactly 149 gal. 1 pt. 3 gi. 
of molasses. If the molasses would just fill 25 kegs of equt\l 
size, how much would each keg hold ? 



MEASURES OF LENGTH AND DISTANCE 

For table of ordinary Linear Measure, see page 89. 



SURVEYORS' LINEAR MEASURE. 

434. Surveyors' Linear Measure is used by surveyors 
In measuring distances. 



7.92 inches = 1 link, . . 


. /. 


25 links — 1 rod, . . 


. rd. 


100 links or 4 rds. 1 chain, . . 


. ch^ 


80 chains = 1 mile, . . 


, mi. 



Note. — The chain used by surveyors is caUed Gunter's chain and 
consists of 100 links. Its len^li is 792 inches, equal to 66 feet, oi 
4 rods. Its divisions are decimal, so that chains and links may b<! 
written as one number in the same manner as dollars and cents. 

Thus, since 85 links equal .35 of a chain, 25 chains 35 links is written 
^5.S5 chains. 



MXiABESBS or LEXb'TB Jlja> JU^iTASCK. 



METSIC -NEAR MEASURES. 

lO nOfimplien {mm.) = i oeLTimeier, , no. 

i<J oenidmeien = 1 decimfiiT, , inn. 

'.0 dfcime^tes ^ 1 mf^er. . . '«. 

13 meuis ^ 1 deka^urit-r. , J'l-,. 

16 iekametas = 1 Wku<T&u'ter. H":. 

to Lfttromeieis ^ 1 kij..i;u-:iT. . J""). 

10 kflomfteK = 1 njTriaTiii-Ter, .Wk-. 

SOTKl ^TiM-Mcirir?trBl--ii. i.f w.irlilsmndiMiai 
ncE lia£ becE lepJizec in Ui^ Tiiilisl States. lu 
fasdanwDaLl mui if ihe mr-:?- frdm n-hici all i!ip 
MSter mulE of ibf fn-fwmi trt ji-rirod, Th* iiii?ier is 
•qnal »o3»57+ incbe?. 4 

SotkS. — TbenjfltTiMit-niirJBsdwim-niilliomli • 
pot oT ibe Aituice fruni tlit |-^uavir to TheNonli ^ 
ptde, BHAenred an ilif mtrklisii ps»?i!icr thn»ii:'li f 
Pkm. Later roeawnramraiis liare stiown that tbc 
■H4R' doee DOT piaAlv r-irri^f ■uid nilh the ItM^rlli 
reqmred In- tli^ dpfiiiltii'ii. 

Ktns3. — TTH-prind-iisI i«'iii; of saiimoriiTaf i1i.> 
KKCric BicMBiirM ie in iLeir dr^tiial ^inile. As in iLr 
taae <rf ITniied Sial<-5 nicQfT. «-veral dt-aombiat.ioti? 
nay be written locelljt-r ns •■■Df nnmlfr. Thusi. 
» Mm. 7 Ktii 5 Hit. 3 Dm ft m. 4 dm fi rm. 5 aini, 
BaTbeiraiHpnafr iiDpdeDomiiiMiion: 97,Wr465mm,, 
«irSTS.»«.5 cm., or 87538.465 m. or 9 753S465 Mm., 
etc Bednciioo aBoendins aud pedufiion d«aee4i^ng 
tLas becxme a mere matter of moving the dedma? 



ORAL EXERCISES. 

435. 1. How manv rods in 1 chain? In IW links? In 
25 lints? InTalinki:"? 

». What jiart of 4 ro<ls in 10 linivs? Wh:it iwirt of 1 n»a? 
What pan of 4 rods in jll link^? In lo links" 
2dliuk6? 
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4. A farmer delivered for shipment 2110 bu. 2 pks. of giain 
in 18 wagon-loads; what average amount did he deliver at a 
load? 

d. A stammer that crossed the ocean from New York to 
Havre in ,8 lays, burned during tlie voyage 789 T. 11 cwt. ol 
coal. Reel oning this as long tons, what average amount was 
burned daily ? 

6. A milkman in a month of 30 days served his customers 
with 5068 gal. 1 pt. of milk ; what was the average daily 
delivery ? 

7. A farmer delivered to a speculator 3432 bu. 3| pks. o 
potatoes in 1? days; what was the average daily delivery? 

5. A certain hogshead contained exactly 149 gal. 1 pt. 3 gi. 
of molasses. If the molasses would just fill 25 kegs of equal 
size, how much would each keg hold ? 



MEASURES OF LENGTH AND DISTANCE 

For table of ordinary Linear Measure, see page 89. 

SURVEYORS' LINEAR MEASURE. 

434. Surveyors* Linear Measure is used by surveyors 
In measuring distances. 



7.92 inches = 1 link, . . 


. /. 


25 links — 1 rod, . . 


. rd. 


100 links or 4 rds. 1 chain, . . 


. ch. 


80 chains 1 mile, . . 


. mi. 



Note. — The chain used by surveyors is called Gunter's chain and 
consists of 100 links. Its len^h is 792 inches, equal to 66 feet, 0/ 
4 rods. Its divisions are decimal, so that chains and links may M 
written as one number in the same manner as dollars and cents. 

Thus, since 35 links equal .35 of a chain, 25 chains 35 links is written 
e5.S6 chains. 



MEA8URS8 OF LENQTU AlfD DISTASOK 



METRIC LINEAR MEASURES. 
10 milHmeterB (mm.) = 1 centimeter,, cm. 



10 centimeters 
10 decimeters 
10 meters 
10 4ekameterB 
10 hektometera 
10 kilometers 



I 1 decimeter, , dm. 

^ 1 meter, . . m. 

^ 1 dekaineter, . Dm. 

= 1 hektometer, Hm. 

^ 1 kilometer, . Km. 

= 1 myi'iameter, Mni. 
Note 1. — The Metric SystPiii of weights and meua 
ares has been legalized in the United States. Ita 
fundaniental unit is the meter, from which alt tlie 
other units of the system are derived. The meter is 
equal to 38.3T-f- ioche?. .^ 

Notb3.— TheuietermdeQnKlastheten millionth ^ 
part of the distaacu from tlie Lquatur to the North ^ 
Pole, muMured on the meridian pausing thmugli m 
Paris. Later meaeuremenrs have Hhown that the 
met«r does not ciactty cn^^e«|^oDd uith the lengtli 
required by the definition 

Note 3. — Thepriucipal i«inl of su [priority of the 
metric measures is iu their Aeet nal scale As in the 
case of United Stati-a moncj t.e\ pral rtcnoimnations 
may be written togetlitr us one nuinl>er. Thns, 
fl Mm. 7 Km. 5 Hm. 3 Dm. 8 m. 4 dm « cm. 5 mm. 
may he written as one denominnlion : 0753846S mm., 
or »75384a.6 cm., or 97338.465 m., or 9.TJ38463 Mm., 
etc BadaclioD ascending and reduction descending 
thus become a mere matter of moving the decimal 

ORAL EXERCISES. 

485. 1. How many rods in 1 chain ? In 100 links ? In 
25 links? In 75 links? 

S. Whiit part of 4 rods in 10 links? What part of 1 rod? 
What part of 4 rods in 50 links? In 75 links? Ib 
35 links ? 
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3. How many links in 1 rod ? In 2 rods ? In 8 rods ? 
4* How many chains in 1 mile? How many rods? 

5. How many inches in 1 link? In 10 links? In IOC 
links ? In 1000 links ? In 100000 links ? 

6. How many feet in 100 links ? In 10 links ? In lOOO 
links ? In 100000 links ? 

7. How many links in 66 feet ? In 6.6 feet ? In .66 feet? 
In 660 feet ? In 6600 feet ? 

8. How many mm. in 8 cm.? In 3 dm.? In 2 m.? in 
5 Dm.? 

9. How many mm. in 9.5 cm. ? In 1.85 dm. ? In 56.875 m.? 

10. How many m. in 87500 mm. ? In 18750 dm. ? 

WRITTEN PROBLEMS. 

436. L How many links in 79 ch. 95 1. ? In 198 cL 
5 1.? In 370 ch. 7 1. ? 

2. Reduce 18725 links to chains. 9872.5 1. to chains. 

3. How many chains in 25 miles ? In 18.75 miles? 

4. Change 518 mi. 96 rds. to chains. To links. 

5. Reduce .625 mi. to chains. To links. 

6. How many miles in 189750 links ? In 500000 links? 

7. How many links in 633600 inches ? In 52800 ft. ? 

8. How many links in .78525 of a mile? 

9. How many chains in 975.75 rods ? In 70400 yds. ? 

10. How many miles in 3565.85 chains ? 
ii. Reduce | of a mile to links. To chains. 

12. How many links in 5 mi. 17 rds. 5 yds. ? 

13. Change 8 Km. 5 Dm. 5 m. 3 dm. to cm. To mm. 

14. Find the sum of 18 Mm. 6 Km. 5 Hm. 3 m., 23 Mm. 
7 Km. 1 Hm. 5 Dm., and 17 Mm. 5 Dm. 

N"OTB. — In the Metric System numbers ra 
ination, and the operation performed as in tl 

15. Find the dilierence between 
5 Dm. 7 m. 2 dm. 5 cm. 
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V 3. How many links in 1 rod ? In 2 rods ? In 8 rods ? 

4. How many chains in 1 mile ? How many rods ? 

5. How many inches in 1 link? In 10 links? In IOC 
links ? In 1000 links ? In 100000 links ? 

6. How many feet in 100 links? In 10 links? In 1000 
links ? In 100000 links ? 

7. How many links in 66 feet ? In 6.6 feet ? In .66 feet ? 
In 660 feet ? In 6600 feet ? 

8. How many mm. in 8 cm.? In 3 dm.? In 2 m.? In 
5 Dm.? 

9. How many mm. in 9.5 cm. ? In 1.85 dm. ? In 56.875 m.? 

10. How many m. in 87500 mm. ? In 18750 dm. ? 

WRITTEN PROBLEMS. 

436. 1. How many links in 79 ch. 95 L ? In 198 ok 
5 1.? In 370 ch. 7 1.? 
j?. Reduce 18725 links to chains. 9872.5 1. to chains. 
3, How many chains in 25 miles ? In 18.75 miles? 
4* Change 518 mi. 96 rds. to chains. To links. 

5. Reduce .625 mi. to chains. To links. 

6. How many miles in 189750 links ? In 500000 links? 

7. How many links in 633600 inches ? In 52800 ft. ? 

8. How many links in .78525 of a mile? 

9. How many chains in 975.75 rods ? In 70400 yds. ? 

10. How many miles in 3565.85 chains? 

11. Reduce | of a mile to links. To chains. 
1^. How many links in 5 mi. 17 rds. 5 yds. ? 

13. Change 8 Km. 5 Dm. 5 m. 3 dm. to cm. To mm. 

14. Find the sum of 18 Mm. 6 Km. 5 Hm. 3 m., 23 Mna. 
7 Km. 1 Hm. 5 Dm., and 17 Mm. 5 Dm. 

Note. — In the Metric System numbers may be written in one denom- 
ination, and the operation performed as in tlie addition of whole numbers. 

15. Find the dilierence between ^350.85 m. and 3 Hm* 
5 Dm. 7 m. 2 dm. 5 cm. 
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SQUARE 

144 square inches {aq, in.) 

9 square feet 
30} square yards 
160 square rods 
640 acres 



MEASURE. 



= 1 square foot, . 

= 1 square yard, . 

= 1 square rod, . 

= 1 acre, . . . 

= 1 square mile, . 



sq.ft. 
sq. yd. 
sq. rd. 
A. 
sq. mim 



SURVEYORS' SQUARE MEASURE 

437. Surveyors' Square Measure is used by surveyors 
in computing the area of land. ' 



625 square links {sq. I) = 1 square rod, . 
16 square rods = 1 square chain, . 

10 square chains = 1 acre, .... 



sq. rd. 
sq. cJu 
A. 



METRIC SQUARE MEASURE. 

100 sq. millimeters {sq. mm.) = 1 sq. centimeter, 

100 sq. centimeters = 1 sq. decimeter, • 

100 sq. decimeters = 1 sq. meter, . . 

100 sq. meters = 1 sq. dekameter, oy. .i^m, 

100 sq. dekamefcers = 1 sq. hektometer, sq. Hm. 

100 sq. hektometers = 1 sq. kilometer, . sq. Km. 

NoTB. — ^The principal unit is the sqoare meter, eqnal to 1.196 sq. yd* 



sq. cm. 
sq. dm. 
sq. m. 
sq. Dm. 



METRIC LAND MEASURE. 

100 centares {ca.) = 1 are, .... a. 
100 ares = 1 hectare, . . . Jffa. 

NOTE.-^The are, eqnal to a square dekameter, or 100 square metem 
is 119.6 square yards, very nearly. The hekta/re is equal to 2.471 eAXfiA« 
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4 CM. LONQ 



438. The amount or ex- 
tent of surface enclosed 
within any given lines is 
the area of that surface. 

, 439* In the measure- 
ment of surfaces, some other 
surface, usually of square 
form, and smaller, is used 
OS a unit of measure. The 
numher of times the surface to be measured contains the 
measuring surface determines the area. 

Thus, if the unit of measure is a square 1 inch on each fidde, and 
the surface to be measured contains this measure 20 times, the axea if 
20 square inches. 

440. Plane or flat surfaces having four straight sides and 
right angles for corners are called rectangles. 

Thus, floors, walls, and ceilings are generally rectangular. 

441. A rectangle whose- sides are equal is called a 
square. 

443. The area of a rectangle is found by multiplying its 
length by its breadth. 

Thus, the area of the rectangle shown above, which is exactly 4 cnL 
long and 3 cm. wide, is equal to 12 square centimeters. 

For a fuller explanation of the above rule, see Appendix, page 330. 

Note. — A square 1 foot on a side may be spoken of either as a foot 
square, or a square foot ; a square 3 feet on a side is 2 feet aquare and 
contains 4 square feet. In like ra anner, 5 rods square equals 25 square rods, 
and 2 mUes square equals 4 square miies, 

ORAL EXERCISES. 

443. 1. How many sq. in. in 2 sq. ft, ? In 10 sq. ft.? 

2. What is the area of a rectangle 12 in. by 10 in.? 

3, How wide is a rectangle whose length is 12 in. and its 
«xea 108 sq. in. ? 
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4. In 45 sq. ft. how many sq. yds. ? In 81 sq. ft. ? 

5. How many sq. ft in 6 sq. yds. ? In 8 J sq. yds. ? 

6. How many sq. yds. in 48 sq. ft ? In 69 sq. ft. ? 

7. How many sq. yds. in a floor 5 yds. long and 4 yds 
wide ? How many sq. ft. ? 

8. At 50 cents per sq. yd., what will it cost to cover with 
oilcloth a floor 6 yds. long and 5 yds. wide ? 

9. How many sq. yds. of plastering will cover a ceiling 
20 ft long and 18 ft wide ? 

10. How many acres in 160 sq. rds. ? In 1600 sq. rds. ? 

11. How many farms of 160 A. each in 1 sq. mi. ? If the 
farms are sqaare, what is the length of each side ? 

12. How many sq. rds. in | of a sq. mile ? In f of a sq 
mile ? In .75 of a sq. mile ? In .5 of a sq. mile ? 

13. How many sq. 1. in 1 sq. ch.? In 2 chains square? 
14' How many square chains in 9 chains square ? 

15. How many square chains in 1 acre ? 

16. How many acres in 500000 sq. 1. ? In 650000 sq. 1. ? 

17. How many sq. 1. in a square 1 chain on each side* 
How many in 2 square chains? In 2 chains square ? 

18. What is the area of a rectangle 1000 links long and 
100 links wide? 10 chains long and 1 cliain wide ? 

19. How many sq. cm. in 500 sq. mm. ? In 1500 sq. mm.? 

20. In 5 sq. m. how many sq. dm. ? Sq. cm.? Sq. mm. f 

21. What is the area of a ceiling 8 m. long and 5 m. wide ? 

22. A 5-cent nickel is exactly 2 cm. in diameter; how 
many could he placed on a line one meter long ? 

WRITTEN PROBLEMS. 

444. 1. •Eeduce 1 acre to square feet To square inches. 

2. How many square feet in a square mile ? How manj 
square yards ? 

3. Eeduce 860800 square feet to integers of higher dendm- 
inations. 



\ 
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4* How many square rods in 160.875 acres? 

5. Eeduce 57 A. 96 sq. rds. to the decimal of a square 
mile. 

6. Change .3215 of a sq. mi. to lower denominations. 

7. A room 30 feet long by 24 feet wide was covered with 
linoleum at 11.15 per square yard; what was the cost? 

8. A man bought a rectangular piece of land 32.5 rds. long 
and 20.8 rds. wide ; what did it cost him at $90 per acre ? 

9. At 30 cents per square yard, what is the cost of papering 
the sides of a room 24 ft. long and 18 ft. wide, the ceiling 
being 12 ft. high, making no allowance for doors and win- 
dows? 

NOTB. — The cost of lumber Is estimated at so much per square foot 
' inch thick. For greater thicknesses the cost is \ more for each \ of 
m inch added to the thickness. 

Thus* if a board 1 inch thick is sold at A.f per sq. ft., 5^ will be charged 
br a sq. ft. 1\ in. thick, 6^ when it is \\ in. thick, etc. When the thick- 
less is less than 1 inch, the price is usually the same as for inch lomber. 

10. At 5^ per sq. ft., what will be the cost of a plank 2 in. 
thick, 16 ft. long and 1^ ft. wide? 

11. Find the cost, at 15^ per foot, of a mahogany plank 
IJ in. thick, 18 in. wide and 20 feet long. 

IZ. The usual size of a city lot is 25 feet by 100 feet ; how 
many such lots in 1 acre ? 

13. Find the length of a rectangular farm 18.5 rods wide 
containing 7.4 A. 

14* How much must be paid at 3|^^ per foot for inch boards 
to lay a floor 20 ft. by 30 ft. ? 

15. A field is 28.8 rods long and 20.25 rods wide; how 
many acres does it contain ? 

16. What is the length of a rectangular piece of ground 
4 rods wide containing 1 A. ? 

17. Reduce 1912500 square links to acres. 

18. A rectangular field was 10 ch. 75 1. long and 5 ch. 
06 1. wide ; what was its area in acres ? 
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19. At $95 per acre, what cost a rectangalar piece ol 
ip'ound 15 chains long and 12 chains wide ? 

20. What part of a aq. mile is a square 5 ch. on a side ? 

21. How many square links in 23| acres ? 

22. How many acres in a field 10 chains square ? 

23. A rectangular farm containing 275| A. is 62.5 chains 
long ; how many chains wide is it ? 

^^. A man bought 4 acres of Lind at $275 per acre, laid it 
out in town lots 1 chain wide and 2 chains deep, and sold 
them at $190 each ; what was his gain by the transaction ? 

25. How many sq. m. in a floor 15.375 m. by 8.8 m.? 

26. How many sq. m. in a ceiling 10.5 m. by 6.6 m. ? 

27. How many hectares in a rectangular field 837.5 m. 
long and 108 m. wide ? How many acres ? 

Note. — For additional examples and illustrations, sco Meafiurementi^ 
Appendix, pages 360-3G8. 

MEASURES OF VOLUME. 



CUBIC MEASURE. 




728 cubic inches (cu. in.} = 1 cubic foot, . 


. cu.fl. 


27 cubic feet = 1 cubic yard, . 


• cu. yd. 


16 cubic feet = 1 cord foot, . . 


. cd. ft. 


128 cubic feet = 1 cord, . . . 


. cd. 



Note. — A pile of wood 8 feet lonpr, 4 feet wide, and 4 feet high con- 
tains a cord. One foot of the length of such a pile is a cord foot. A 
perch of stone or masonry is 24.75 ca ft. 



METRIC CUBIC MEASURE. 

1000 cubic millimeters (cw.7wm.)= 1 cubic centimeter, cu. cm. 
1000 cubic centimeters = 1 cubic decimeter, cu. dm, 

1000 cubic decimeters = 1 cubic metei', . cu. m. 

Note. — The cubic meter is equal to 35.3166 cubic feet. When used id 
measure wood or stonCy it is called a stere (pronounced stai?'). Ten steres, 
called a dekastere, are equal to 2.759 cords. 



-"m 
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445. The vol- 
ume or contents 

of a Boliif is the 
space it occupies. 
It is expressed by 
the number 8how- 
iDg how many 
times it contains 
some other volume 
taken as a unit of 
measure. Theunit 
of measure is generally a Lube, and smaller tlian the volum« 




The above figure ri'preBents 'i layers, ooe above another, each being 1 
centimeter in depth. Each lajer haa 4 rows with S cnbic centimeter! 
in a row, making 4 tiDiee Q cu. cm., or 30 cu. cni, in each laTer. In the 
■olid, therefore, there are 3 times 30 cu. cni. , or 60 cu. cm. That is, the 
volnme of the Holid ia equal to S times i times 5 cu. cm. Heuce, 

The volume of a solid is equal to tke continved product of its 
^nglh, breadth and thickness. 

Note.— See Appendix, p. 380 

A cube is a solid whose surface consists of six equal squares 
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446. 1. How many cubic inches in a cube 2 inches each 
way? 3 inches? 4 inches? 5 inches? 10 inches? 

S. If a 2-inch cube weighs a pouni, what will be the weight 
it a 3-inch cube of similar material ? 

3. At one dollar a cubic yard, how much will it cost to di, 
a cellar 5 yards square, 1 yard deep ? 

4- At JO a cord, what will 6 cord feet of wood cost? 

5. How many times 3 cubic inches in a 3-inch cube? 

6. How many cubic feet in 1 \ cubic yards ? 

7. How many blocks of marble, each containing one cubln 
foot, are equal to a block 4 ft. long, 3 ft, wide, 2 ft thick? 

S. What part of a cord in 100 cubic feet ? 
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9. How many cu. mm. in an ivory cube whose faces are 
i cm. square ? 

10. How many steres in a block of granite 5 m. long, 4 m» 
wide, and 2 m. high ? 

ii. How many dekasteres of wood in a pile 10 m. long^ 
1 m. wide, and 2 m. high ? 

12. At 50 cents a cu. m., how much should a man get fo^ 
digging a cellar 1 m. deep, 10 m. long, and 8 m. wide ? 

13. How many cu. mm. in 8 cu. cm. ? In 2 cu. dm. P 

WRITTEN PROBLEMS. 

447. 1. How many cu. ft in a granite block 8 ft. square 
•nd 6 ft deep, and what is it worth at 75^ per cu. ft. ? 

2, What will it cost at 25 cts. a cubic yard to dig a cellar 
35 ft. long, 18 ft. wide, 6 ft deep ? 

3. What is the yolume of a beam H ft. wide, 1^ ft thick 
und 40 ft long ? 

^. What is the value of a pile of wood 100 ft long, 4 ft 
wide, 6 ft. high, at <J3.75 per cord ? 

5. A shed 90 ft. long, 32 ft. wide, 14 ft. high, is entirely 
filled with wood ; what is it worth at 15 per cord ? 

6. How many cubic ft. of air in a school-room 30 ft. 6 in. 
long, 24 ft. wide, 12 ft high ? 

7. A man undertakes to deliver 75 cords of wood ; how 
many loads will it require of 6.25 cord feet each ? 

8. The pedestal of a monument has a base 7.5 m. square 
and 5.6 m. high ; how many steres does it contain ? How 
many dekasteres ? How many cubic feet ? 

9. How many steres of wood in a pile 18.6 m. long, 2 m. 
high, and 1 m. wide ? How many cords ? 

10. What will it cost to excavate a cellar 9.5 m. long, 8.3 
m. wide, and 2.6 m. deep, at $1.25 a cubic meter? 

11. What is the weight of a block of marble 2.5 m. long, 
2.4 m. wide, and 1.6 m. thick, the weight of a cubic foot 
being 168|- lb. ? 
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MEASURES OF CAPACITY. 

For tables of Liquid Measure and Dry Measure;- see pagei 
92 and 94. 



APOTHECARIES' LIQUID MEASURE. 

448. Apothecaries' Liquid Measure is used in compound- 
ing liquid medicines. 



60 minims (Til) = 

8 drams = 

16 ounces = 

8 pints = 



1 dram, . 

1 ounce, . 
1 pint, 

1 gallon, . 



/3. 
0. 



, . Cong. 

Note. — Cong, is hd abbreviation of congius, a gallon; and O. an 
abbreviation of octavius, an eighth (of a gallon, i. e., a pint). A minim 
of most liquids is about a drop. A pint of pure water weighs a littl« 
more than a pound. 



METRIC CAPACITY MEASURE 



10 milliliters (ml) = 


1 centiliter, . 


. . cl. 


10 centiliters = 


1 deciliter, 


• . dL 


10 deciliters = 


1 liter, . . . 


. . C 


10 liters = 


1 dekaliter, . 


. . Dl 


10 dekaliters — 


1 hektoliter, . 


. . m. 


10 hektoliters = 


1 kiloliter, 


. . KL 




■^ 



Note 1. — The lUer^ equal to a cubic 
decimeter, is 61.028 cubic inches, 
2.1135 pints, or 33.816 fluid ounces. 
The imit of measure for small quan- 
tities of liquids, as in mixing medi- 
cines and in philosophical experi- 
ments, is the milliliter, equal to 16.23 minims. 

Note 2.— A gallon is equal to 3.785 1. , and 2.8875 bush, make a HI 



1 CU. CM. 
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ORAL EXERCISES. 

449. I. How many minims in an ounce? In a dram? 

2. How many ounces in a pint? In a quart ? 

3, An inyalid takes 20 minims of a certain medicine at 9 
lose, 3 times daUy ; how long will 2 ounces last ? 

^. What is a quart of paregoric worth at 5 cents an ounce ! 

WRITTEN PROBLEMS. 

460. 1. Reduce Cong. 5 0. 7f3l3f33to drams. 

2, How many liters in a hogshead containing 128 gallons? 

3. Eeduce 58.7695 Kl. to ml. 

4' How much should a druggist get for 12.75 liters ol 
tincture of opium retailed at 25 cents a deciliter ? 

5, How many hushels will a bin hold that is 8 ft. 6 in. 
long, 4 ft. 8 in. wide, and 2 ft. 6 in. deep ? 

Note. — A bushel contains 2150.42 cubic inches, and a gallon 281 
cubic inches. 

6. A cubical box 1 yd. each way is full of wheat; what b 
it worth at $1.25 a bushel ? 

Note. — For additional examples, see pages 360-368. 

MEASURES OF WEIGHT. 

TROY WEIGHT. 

461. Troy weight is used in weighing gold, silver and 
jewels. 

24 grains {gr.) = 1 pennyweight, dwL 

20 pennyweights = 1 ounce, . . . oz, 

12 ounces = 1 pound,. . . ZS. or ft) 

Note 1. — A weight called the carat, equal to 3J Troy grains, nearly, 
is used in weighing diamonds. 

Note's. — The term carat is employed in* speaking of the fineness of 
gold. Thus, pure gold is 24 carats fine, 18 carat gold contains } gold 
and \ alloy, and 16 carat gold contains | gold and \ alloy. 
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APOTHECARIES' WEIGHT. 

453. Apothecaries* weight is used by druggists u 
weighing drugs uot liquid. 

Drags are bought and sold at wholesale hj avoirdupois weight. 

20 grains {gr.) = 

3 scruples = 

8 drams = 

12 ounces = 

Note. — The Troy ounce and the apothecaries* ounce contain eacli 
160 grains, whUe the avoirdupois ounce contains 437.5 grains. 



1 scruple, . 


. 3. 


1 dram, • . 


. 3. 


1 ounce, . . 


• !• 


1 pound, . . 


• &• 



METRIC WEIGHT. 



10 milligrams {mg.) 
10 centigrams 
10 decigrams 
10 grams 
10 dekagram*- 
10 hektograms 
1000 kilos 

Note 1. — ^The gram is equal 
to 15.43^ grains, the kUo to 
£.3046 lb. avoirdupois, and the 
tonne to 2204.6 lb. avoirdupoi 
Tonne is rarely used, the num 
ber of kilos being preferable. 



1 
1 
1 
1 
1 
1 
1 



centigram, . 
decigram, . 
gram, . . 
dekagram, . 
hektogram. 



Cff. 

dg. 
Dg. 

Hg 



kilogram, or kilo, Kg. 
tonne, • . . . T. 



'«. 



Hv 



= WEIGHT OF 




Note 2. — ^The weight of one cvbic centimeter of pure water at iti 
greatest density (39.2° Fahrenheit) is a gram ; the weight of a cfMt 
deeimeteTt or a liteTj of water at the same temperature is a kilogram, or t 
kHo, and the weight of a cubic meter of water is a tonne. 

Note 3.— The original 5-cent nickel weighs 5 grams, and is 2 centl 
meters in diameter. 
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ORAL EXERCISES. 

453. 1. How many ounces in 2 lb. Troy ? In 3 lb. P 
B. How many oz. in 1.25 lb. ? In 2.75 lb. ? In 4} lb. ? 

3. How many pounds in 18 oz. ? In 30 oz. P In 40 oz. I 
4> In 2 oz. how many dwt ? In If oz. ? In 2| oz.? 
J. In 40 dwt. how many ounces ? In 100 dwt. : 
£. In 1 lb. how many dwt ? In .25 lb. ? In | lb. ? 

7. How many dwt. in 24 gr. ? In 48 gr. ? In 480 gr. P 

8. How many ounces in 480 gr. ? In 4800 gr. ? 

P. How many ounces in 2 lb p In 2|^ ft) P In 2.25 ft) P 

la What part of a ft) in |2? In §3? In |9? 

11. How many doses of quinine of 5 grains each in 1 dram 
of quinine ? In f dram P In 2f drams ? 

i^. What is the value of 1 dram of quinine at 1 ct. per 
irainP Of 1 oz. P Of2oz.? 

13. What will 2.5 Dg. of calomel cost at 4^' a gram ? 

14. How many grams in a kilogram P In a hektogram P 

15. Which is greater, 4 grams or one di-am ? 

16. How many pounds in a kilo ? In 10 kilos ? In 100 ? 

17. How much greater is the French tonne than the ordi« 
nary ton P 

18. How many 5-cent nickels would weigh a kilogram ? 

WRITTEN PROBLEMS. 

454, 1. Eeduce 19 lb. 10 oz. 18 dwt. 15 gr. to grains. 

2. Change 576000 grains to pounds. 

3. In a bar of 18-carat gold weighing 11 lb. 5 oz. 13 dwt 
^S gr., how many grains of pure gold ? 

J^. Change 19875 gr. to higher denomination. 

5. What decimal part of a pound is 4032 grains ? 

6. Eeduce 10 oz. 10 dwt. to the decimal of a pound. 

7. In .0625 lb. how many grains ? 

8. How many rings, each weighing .7 dwt 15 gr., can hi 
made from a bai* of gold weighing 1 lb. 6 oz. 6 dwt ? 
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9. A mass of gold at the mint ready for coining weighs 
44 lb. 9 oz. 10 dwt ; how many 10-dollar gold pieces, each 
weighing 258 grains, can be made of it ? 

10. What is the valne of a bar of 16-carat gold, weighing 
3 lb. 9 oz. 15 dwt 18 gr., at 60^ a pennyweight ? 

11. In one ponnd amrdnpois there are 7000 grains; how 
many Troy pounds in 144 lb. ayoirdupois ? 

12. Reduce 25 lb. 12 oz. ayoiidupois to lb., oz., etc., Trdy. 

13. Reduce !b 5 3 9 3 5 32 gr. 15 to grains. 

14' Change 87575 grains to higher denomination. 

15. How many ft> in 4896 scruples ? 

16. In 144 lb. avoirdupois how many pounds apothecaries 
weight ? 

17. A druggist bought an avoirdupois pound of Turkey 
opium for $6.50 and retailed it at 15 cents a dram ; what was 
his gain ? 

18. Reduce |'3 3 7 30 gr. 15 to the decimal of a pound. 

19. Change .875 of a !b to integers of lower denomination. 

20. A retail druggist bought a barrel of powdered borax 
containing 198 lb. avoirdupois at 9^ a lb., and sold it for 5^ 
an oz. apothecaries^ weight ; required his profit. 

21. A pound avoirdupois of quinine, bought for $50, is sold 
at 25 cents a scruple ; what is the gain ? 

22. A druggist bought a barrel of refined gum camphor 
containing 240 lb. for $35 ; for how much must he retail it by 
the ft) to double his money ? 

23. How many kilos of water will a tank hold that is 
2.35 m. long, 1.95 m. wide, and .66 m. deep ? 

24' How many kilos in a rectangular mass of lead 1.5 dm. 
long, 1,24 dm. wide, and .95 dm. thick, the weight of lead 
being 11.4 times that of an equal bulk of water ? 

25. Find the cost of 12.875 kg. of quinine at 14 cents per 
gram. 

26, What will be the cost of a tonne of beet-root sugar at 
8 cents a kilo ? At 5 cents a pound ? 
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NHSCELLANEOUS MEASURES. 

ENGLISH MONEY. 

4 farthings (far.) =s 1 penny, : . d. = 1.02027 + 
12 pence = 1 shilling,. . s. = .2433-t- 

2 shillings = 1 florin, . . fi. = .48665 + 

5 shillings = 1 crown, . , cr. = 1.2166 

OA u-iT i 1 sovereign, . sov, 

20 shilhngs = i ^ ^ 

^ (1 pound, . . £ 

NoTB. -The pound is worth $48665 in gold. 

WRITTEN PROBLEMS. 

466. 1. Reduce £20 17s. 8d. to farthings. 

2. Reduce £5 14s. 6d. 1 far. to farthings. 

3. Change 19728 farthings to higher denominations. 

4' What part of a pound is 720 farthings ? 384 farthings? 

5. What part of a pound is lis. 3d. ? 3s. 4d. ? 

6. Reduce £| to shillings and pence ; £| ; £{i. 

7. Change 15s. lOd. 2 far. to the fraction of a pound. 

8. Reduce £17.925 to pounds, shillings,, etc ; £15.6275. 

9. Reduce 9110|- shillings to farthings; 22| crowns to 
pence. 

10. How many pence in £75 18s. 9d.? How many 
farthings ? 

11. Reduce 12s. 6d. to the decimal of a pound, 

IS. Reduce 10s. 7d. 2 far. to the decimal of a pound. 

PAPER MEASURE. 

24 sheets = 1 quire. 

20 quires = 1 ream. 

2 reams := 1 bundle. 

5 bundles = 1 bale. 
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ORAL EXERCISES. 

456. i. How many, sheets in J of a quire ? In } of a 
quire? In 3 quires ? In ] J quires ? In | of a quire? 

£. How many reams in 100 quires ? In 200 quires? 

1?. In 2 bales how many bundles? How many reams? 
How many quires? 

4' A stationer bought a ream of note-paper for 2 dollars, 
and sold it at 15 cts. a quire ; what was his profit ? 

5. What is the gain on 5 quires of pa[)er bought at 12 cents 
a quire and sold at a cent a sheet ? 

TIME MEASURE. 

60 seconds (sec.) = 1 minute, .... min, 

60 minutes = 1 hour, //r. 

24 hours = 1 day, da, 

7 days = 1 week, tok. 

365 days, or ) ^ 

y \ ^, y = 1 common year, . . yr, 

12 calendar months ) 

366 days = 1 leap year. 
100 years = 1 century. 

Note 1. — Any year the number of wliicli is exactly divisible by 4, but 
not by 100, is a leap year. When tbe number is divisible exactly by 
400 it is also a leap year. 

Note 2. — The solar or tropical year has a length of 365 da. 5 hr. 
48 min. 49.7 sec. 

ORAL EXERCISES. 

457. i. Which of the following are leap years: 1886? 
2870? 1872? 1900? 2000? 2004? 

^. What part of a day in 4 hr? In 6 hr. ? 8 hr. ? 9 hr. ? 
10 hr.? 12 hr.? 15 hr.? 16 hr.? 20 hr.? 

3. What part of one rotation on its axis does the earth 
perform in 15 hours ? 
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4* How many hours in a week ? In 10 weeks ? In 5 
weeks ? 

5. How many weeks in a common year? 

6. What is the greatest possible number of Sundays in a 
month? The least number ? 

7. How many times 4 days in 4 weeks ? In 12 weeks ? 

8. What part of 3 weeks is 6 days ? 3 days ? 
9» How much less than ^^ of a year is 30 days ? 

10, What part of a week is 3 da. 12 hrs.? 3 da. 8 hrs, ? 

11. How many hours in | of a week ? In .75 of a week ? 

WRITTEN PROBLEMS. 

458. 1. How many seconds in a tropical year ? 

2. How many seconds in 1 day? How many minutes? 

3. Reduce 2160000 seconds to days. 

4> How many ticks will a clock that ticks half-secondi 
make from 20 minutes past 8 a. m. on Monday to 12 o'clock 
noon the following Sunday ? 

6, How many seconds in 5 weeks 5 days 15 hours 15 min- 
utes 45 seconds? 

6, Eeduce 4i o^ a common year to days. 

7. How many days less in 9 months of 30 days each than in 
I of a common year? 

8, How many weeks, days, hours, minutes and seconds in 
9661793 seconds ? 

9. How much does the time in solar years differ from the 
time in calendar years, from the beginning of the year 1800 
to the beginning of the year 1900 ? 

CIRCULAR MEASURE. 

60 seconds (") = 1 minute, . . . ' 

60 minutes = 1 degree, . . . ® 

360 degrees = 1 circumference, . 01 
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Note 1. — If the circumfer- 
ence of a circle be divided into 
860 eqaal parts or arcs, each arc 
is a degree ; 90 of these arcs are 
equal to J the entire circumfer- 
ance. 

Note 2.— If from the ends of 
an arc of OO"*, lines be drawn to 
the center of the circle, a right 
angle will be formed. Four 
right angles occupy all the angu- 
lar extension around the center 
of the circle. 



Note 3.— An angle of 1° is always the same, but an arc of 1' variei 
in length as the size of the circle varies. An arc of 1° of the circumfer- 
ence of the earth at the equator has a length of 69.164 miles very nearly 
and V is equal to 1.1527+ miles, called a geographical or nautical mile. 
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ORAL EXERCISES. 

459. 1. How many angles of 45 degrees in a right angle ? 

2. How many arcs of 30° in a circumference ? 

3. If an arc of 1° is 1 foot in length, how long is the cir- 
cumference ? If 60 inches, how long is an arc of 1' ? 

4' If an arc of 10° is 1 ft. long, how long is the circumfer- 
ence ? How long an arc of 90° ? Of 45° ? Of 60° ? 

6. If a railroad could be built around the earth on the 
equator, a passenger train could run along a degree in about 
two hours ; at that rate, how many hours would it require to 
go around the earth ? How many days ? 

6. If the earth were only one half as many miles in cir- 
cumference, how many degrees would be in its circumference 
at the equator ? 

7. What part of the circumference of the earth is 10° ? 
What part of any circumference is 10° ? 20° ? 30° ? 90° ? 

8. If a line be drawn north and another west from the same 
point, how many degrees in the angle formed ? 
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WRITTEN PROBLEMS. 

460. i. How many minutes in 360®? How many 

leconds ? 

^. Beduce 197"* 48' 53" to seconds. 

3. Change 869967" to degrees, minutes and seconds. 

^. What part of a circumference is 864000" ? 

5. Reduce 299° 31' 12" (b the decimal of a circumference. 

6. If a steamer can go a distance of 7° 30' each 24 hours, 
how long at that rate would it require to go a distance equal 
to the circumference of the eai-tli ? 

7. It requires 24 hours for the apparent revolution of the 
sun around the earth ; how many degrees is that per hour? 

8» If the length of an arc of 22.5° in the circumference of 
the driving-wheel of a locomotive is 16^ inches, how many 
feet in the entire circumference ? 



LONGITUDE AND TIME. 

461. The earth turns on its axis once in 24 hours ; that is, 
an entire circumference, or 360° of longitude, passes under 
the vertical rays of the sun in 24 hours. When the sun's rays 
are thus vertical on a meridian, it is 12 o'clock noon at every 
place on that meridian ; and since the earth turns from west 
to east, noon has passed for that day at places east of the 
meridian, and at places west of it noon has not yet come. 

A rotation of 360° in 24 hours = 15° in 1 hour. 

a « « 150 Qj. 9QQ/ ijj QQ minutes = 15' " 1 minute. 

" " " 15' or 900" in 60 seconds = 15" " 1 second. 

That is, !I%e earth, in a given number of hours, min- 
utes, or seconds, rotates through 15 times as many 
degrees, minutes, or seconds, of longitude, respectively. 

For the subject of Meridian Time, see Appendix, p. 331. 
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4iQ2. To find the difference in time between two 
places, knowing liieir difference in longitude. 

I. Required to find the difference in time between Green- 
wich, England, and Boston, Mass., their difference in longi- 
tude being 71° 4' 9". 

Explanation. — Since the difference in longi- Process. 

tude is 15 times as many degrees, minmtes, and -j k \ »vi o ai q// 

seconds respectively as the difference of time is 

hours, minutes, and seconds, 71 ** 4' 9" is divided 4 44 lo^ 
by 15. This gives a result of 4 hours, 44 min- 
utes, 16f seconds difference of time. 

Rule. — Divide the difference in longitude by 15, arui 
the quotient will express the difference in time, 

463. To find the difi'erence in longitude betw^een 
two places whose difference in time is given, 

I. Required the difference in longitude between New York 
and San Francisco, their difference in time being 3 h. 13 miu 
44.8 sec. 

Explanation. — Multiply the difference in Process, 

time by 15, and the result is the difference i^^ mixi. sec. 
in longitude, since the difference in time be- g i o a a q 

tween two places in hours, minutes and seconds 
is only y^^ as much respectively as the difference 



15 



in longitude in degrees, minutes, and seconds. 48 26 12 

Rule.— Multiply the difference in time by 15, and the 
product will express the difference in longitude. 

Note 1. — When the longitudes of two places are given, their differ- 
ence in longitude is found by subtraction if the places are both in east, 
or both in west longitude, and by addition if one place is in east and 
the other in west longitude. 

Note 2. — Clocks should show earlier time at places west of a givex: 
place, and later time at places east. Thus, when it is 13 min. 448 sec 
after 3 o'clock P. M. at New York City, it is noon at San Francisco. 
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WRITTEN PROBLEMS. 

464. i. The longitude of New York City is 74° 3' W, 
and that of Washington 77° 0' 15" W. ; what is their differ- 
ence in longitude? In time? When it is noon at New 
York, what time is it at Washington ? • 

^. It is noon at Rome, Italy, 49 min. 48 } J sec. earlier than 
at Greenwich, England ; what is their difference in longitude ? 

3. St. Louis is in longitude 90° 15' 15"' W. and St. Peters- 
burg in 30° 19' E. ; what is their difference in time ? When 
it is 9 o'clock A. M. at St. Petersburg, what is the time at St. 
Louis ? 

4' The difference in time between New York and Chicago 
is 54 min. 19^' sec. ; the longitude of New York being 74° 3 
W., what is the longitude of Chicago ? 

3. When it is 30 minutes past 8 p. m. at Philadelphia, the 
longitude of which is 75° 10' W., it is 10 min. 20^ sec. past 7 
at St. Paul, Minnesota. What is the longitude of the latter 
place ? 

6. A gentleman having correct St. Louis time visits Wash- 
ington, D. C. ; by how much will his watch differ from correct 
Washington time, and which will it be, fast or slow? 

7. The longitude of Honolulu is 157° 50' 36" W., and that 
of San Francisco is 122° 26' 15" W. ; what is their difference 
in time ? 

S. A gentleman having correct New York time found on 
reaching Rio Janeiro, Brazil, that his watch was 2 hrs. 3 min. 
36 SQC. slow ; what is the longitude of Rio Janeiro? 



MISCELLANEOUS PROBLEMS IN DENOMINATE 

NUMBERS. 

465. 1. Keduce 75 lb. 10 oz. 17 dwt. 21 gr. to grains. 
S. Change 175364 gr. Troy to higher denominations. 
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3. A druggist sold ib5 3 11 36 32 gr. 15 of quinine at 
one cent a grain ; how much did he get for it ? 
^. Reduce 168000 oz. avoirdupois to higher denominations. 

5. A coal dealer bought coal at $3.50 per long ton, and 
retailed it at $475 per ordinary ton ; what was his profit on 
700 long tons ? 

6. A druggist retailed 144 lb. avoirdupois of pulverizeB 
borax bought at 9 cents a pound, for 20 cents a pound apoth- 
ecaries' weight ; what was his profit ? 

7. A pedestrian in walking once around a track passes 
over 24 rds. 5 yds. 1 ft. 6 in.; how many times does he go 
around the track in walking 100 miles ? 

8. How many acres ia a field 13 ch. 75 1. long, and 7 ch. 
80 1. wide? 

9. Mr. Hayes paid $75 an acre for a piece of land 176 rds. 
iong and 70 rds. wide ; what did it cost him ? 

10. What will it cost to plaster a room 26 ft. long, 18 ft. 
wide, 9 ft. high, at 15 cts. a square yard ? 

11. k man paid $1625 for a city lot 25 ft. front, 100 ft. 
deep. At that rate, what should he pay for a plot 172 ft. by 
200 ft.? 

12. How many percli of stone in a wall 49^ ft. long, 6 ft. 
high, 18. in. thick ? 

13. What is the capacity in gallons of a cistern 14 ft. long, 
11 feet wide, 9 ft. deep? 

i^. How long will a barrel of syrup containing 41:J^ gal. 
last a family using %\ gills daily ? 

15. How many bushels of wheat can be put in a bin 5 ft. 
by 10 ft. and 3 ft. 7 in. deep ? What is it worth at $1.20 per 
bushel? 

16. What is the distance around a wheel if an arc of 14° 24' 
of its circumference is 1 ft. 3 in. in length ? 

17 . The heart of a man in good health should beat 75 
times per minute ; how many times should it beat in a com- 
mon year ? 
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18. A college student was required to devote to study 5 lira 
40 min. a day during 5 days of each week ; how much did 
this amount to in 4 years if the college was in session 40 weeks 
each year ? 

19. If a field of 45 acres yields 40 bu. 3 pks. 5 qts. of 
wheat to the acre, how much does the entire field yield ? 

20. How much is a pile of wood 60 feet long, 4 feet wide, 
and 6 feet high worth at $4.50 a cord ? 

21. What is the value of a block of granite 11 ft. long, 
9 ft. wide, and 6 ft. 3 in. high, at $75 a perch ? 

22. A man owned three farms ; the first contained 157 A. 
129 sq. rds., the second 141 A. 97 sq. rds., and the third 193 
A. 80 sq. rds. He sold them all at $68.80 an acre ; what did 
he get for them r 

23. What would be the cost of 5 mahogany planks IJ in 
thick, 14 ft. long, and 15 in. wide, at 17 cents a foot? 

24. One of two places is 18° 30' 36" west of the other: 
wha.t is the time at the place farther west when it is 10 min- 
utes after 10 a. m. at the other place ? 

25. At 9 o'clock a. m. at Philadelphia, it is 10 minutes aftej 
2 P. M, at Paris ; what is their difference in longitude? 

26. A teamster contracts to deliver 250 long tons of coal at 
a wharf for $437.50 ; how much of this amount has he earned 
when he has delivered 142 T. 17 cwt. 16 lb. ? 

27. How many l|-inch cubes would it take to make a pile 
containing a cubic yard? 

28. A grocer bought 188 HI. of apples at $2.25 a hektoliter, 
and retailed them at $1.25 a bushel ; did he gain or lose, and 
how much ? 

29. What is the gain on 1200 steres of wood bought ai $.55 
a stere and sold at $3.50 a cord ? 

30. A cask containing 2^)0 1. of syrup was bought at 15 
cents a liter and sold at ^fid* a gallon ; how much was gained ? 

31. What is the gain on 12000 m. of silk imported at 9 
cost of $1.75 a meter and sold at $1,95 a yard? 
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32. A man bought a farm containing 100 hectares at $250 
a hectare, and sold it at $195 an acre ; did he gain or lose, and 
how much? 

33. Find the cost of building a wall 25.35 m. long, 2.8 m. 
high, and .45 m. thick, at $6.50 a cubic meter. 

REVIEW QUESTIONS. 

466. Denominate Numbers. —Define and illustrate denom- 
inate number, simple denominate number, compound denominate num- 
ber. What is a denominate fraction ? Wiiat is reduction ? Redaction 
descending? Reduction ascending ? Tell how to reduce compound de- 
nominate numbers to lower denominations; to higher denominations. 
How is a denominate fraction reduced to lower denominations? To 
higher denominations ? How does the scale of abstract numbers differ 
from the scales of most comjjound d«nomintite numbers ? How are com- 
pound denominate numbers added ? Subtracted? Multiplied? Divided? 
Give the table of surveyors' lin'^ar measure. Of metric linear measure. 
What is the length of the meter? In what respect is the metric system 
iuperior to others ? How are reduction ascending and reduction descend- 
mg of metric measures performed? Give the four tables of surface 
ineasure. How many sq. yds. in a sq. m.? In an are? How many 
acres in a hektare ? What is the area of a surface ? The unit of meas- 
ure of a surface ? What is a rectangle ? A square ? How is the area of 
a rectangle found? How is the cost of lumber estimated? Give an 
example. Give the tables of cubic measure. How many cu. ft. in a cu. 
m.? When is the cubic meter called a stere? How many cords in a 
dekastere? What is the volume of a solid? How is it found? What 
is a cube? Give the tables of capacity measure. How many cubic 
inches in a bushel ? In a gallon? In a liter? How many pints in a 
liter ? Give the tables of weight. What is 18 carat gold ? How many 
grains in a troy ounce ? An avoirdupois ounce ? How many grains in a 
gram? How many pounds in a kilo? Tell something of interest about 
the size and weight of the five-cent nickel. Give the table of English 
money. What is the value of the £ in gold ? Give the table of paper 
measure. Of time measure. What years are leap years? Give the 
length of a solar year. Repeat the table of circular measure. What is 
a nautical mile ? When the difference in longitude between two places 
is known, how do you find the difference in time? When the difference 
in time is given, how is the difference in longitude found ? 



PERCENTAGE. 

467.. Per cent, is an abbreviation of per centum^ and 
means by the hundred. Any per cent, of a number is so many 
hundredths of it. 

Thus, 20 per cent, of 50 is ^ of 50. 

468. The sign % is used in place of the words per cent. 

ThuBt 7^, .05, 5 per cent., and 5 % , all have the same meaning. 

ORAL PROBLEMS. 

469. 1. What is T^ of 100 ? yf^oflOO? ^ of 100? 
T^ij^oflOO? ^ of 100? yJftj^oflOO? 

^. What is y|^ of 100 ? Of 200 ? Of 500 ? Of 800 ? 

3. What is ^ of 100 ? .08 of 200 ? 8 per cent, of 200 ? 
S% of 300 ? 10^ of 300 ? 15^ of 300 ? 

4- A man having 300 chickens sold 12 out of each hun- 
dred ; how many did he sell ? What per cent, did he sell ? 

3. A gardener planted 500 cabbage plants, and -^ of them 
died ; hpw many died ? 

6. A drover sold 12 per cent, of the cattle in his drove ; how 
many did he sell if his drove consisted of 800 cattle ? 

7. The passengers on a certain ship numbered 600, and S% 
of them were Germans ; how many were Germans ? 

8. In an orchard of 400 trees, 10^ of them are cherry 
trees ; how many are cherry trees ? 

9. For grinding 300 bushels of grain, a miller retains 6% ; 
how many bushels does he retain ? 

10. A farmer raised 450 bushels of potatoes, and kept lOjg 
of them for his own use ; how many bushels did he keep ? 

11. 10% of a number is how many hundredths of the 
number? ^^ of a number is what part of the number? 
2O5J of a number is what part of the number? 



V^^i 



200 



PEBCBNTAGB. 



470. The following table shows what fractional part of a 
number is equivalent to a given per cent, of the same number: 



H% = 



10^ 



.04 : 

.05 : 

.0625: 

.08i : 

.1 

.125 



■h 



Wo 

BH% 

50% 



= .161 = i 
= .2 =i 
= .25 = i 
= .331 = i 
= .375 = I 
= .5 =1 



60% 
G2i% 

Q^% 

15% 



70 



.6 

.625 

.661 

.75 

.8 

.875 



1 

I 
I 
I 
i 



.375 ? .14f ' 
Of 80 ? Of 



ORAL PROBLEMS. 

471. 1. What % of anything is ^^ of it? ^b? ^? 
^? ifj? 

2. What % of anything is all of it ? \ of it ? J of it ? 
fofit? -I^ofit? iofit? I of it? |ofit? | of it ? 

3. What part of anything is bO% of it? 
25^? 20^? 33i^? 37J?r? 62^^? B^f^? 

^. What ^ of a farm is .08 of it? .125? 
.31^? .3125? .18|? 1875? .625? 

5. What is 10^ of 20 ? Of 30 ? Of 50 ? 
800? Of 1600? 

6. What is 20^ of 40 ? Of 60 ? 
200 ? Of 4000 ? Of 100000 ? 

7. What is 12^^ of 48 ?* Of 64 ? 
4000 ? Of 8000 ? 

^. What is 37i^ of 8 ? Of 24? 
16000 ? Of 40000 ? 

P. A man bought a book for $4.50^ and sold it at a gaia 
of 33^^ ; what did he gain, and what did he get for it ? 

10, What is 16f ^ of 1| ? Of $4 ? Of 3| miles ? Of 3^ 
weeks ? Of 9| acres ? 

11, A man had a farm of 160 acres, and sold 12-J^^ of it ; 
how many acres did he sell ? 

12, A grocer bought goods for $450, and sold them at ft 
gain of 20^ ) how much did he get for them ? 



Of 35? 



Of 96? 



Of 72? 



Of 75? 

Of 160 ? 

Of 800? 



Of 
Of 
Of 
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472. The base is the number ou which the percentage ia 
computed. 

473. The rate per cent., or the rate, is the number 
denoting how many hundredths of the base are taken. 

474* The percentage is the result obtained by multiply- 
ing the base by the number of hundredths expi*essed by the 
rate. 

The term percentage is used to signify also the operation of 
computing by hundredths. 

The sum of the base and percentage is the amount ; the difference is 
what is left when the base is diminished by the percentage. 

475. The base and the rate being gfiven, to llud the 
percentage, 

ORAL PROBLEMS. 

L What is 28^ of *150 ? 

Analysis. — 38% of a number is ^^^ or /g of the number ; ^y of %VjfS 
M $6, and -j^ is 7 times |(6, equal to $42. 

2. What is 10^ of $250 ? Of $300? Of $350? Of $450? 

3* A man worked 12|^ of 48 days at $3 a day ; what did 
he receive ? 

4' What is the value of 16|^ of 60 bushels of apples at 
$1.25 per bushel ? 

5. A man having a drove of 400 sheep sold 20^ of them at 
$4 a head ; what did he get for them ? 

6. What is 25^ of 120 pounds? 33|^ of 90 bushels? 
37i^ of 80 yards? 50^ of 900? 60^ of 555? 75^ of 1200? 
87^^ of $160? 

7. A man earned $75 a month, and his expenses amounted 
to 80^ of his earnings; what were his expenses? 

8. In a school numbering 160 pupils, 624^ of them study 
geography ; how many study geography ? 

9. What is 33^^ of 900? 37^^ of 240? 62|%^ of 320? 
66f^ofl80? 87i^of800? 
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WRITTEN PROBLEMS. 

1. Bequired to find ^^% of $1867.25. 

Explanation. — 39|% of a number is .39^ of tbjr 
oomber, equal to .395 of the number. Multiplying 
the base, $1867.25. by .395, the rate expressed deci- 
mallj, and pointing off the result as in multiplica- 
tion of decimals, gives $737.56. 

NoTEu — In business calculations, 5 mills or more 
are counted as 1 cent in final results ; less than 5 
mills are disregarded. 

Formula. BcLse x -^^ = percentage. 



Process* 

$1867J^5 
,395 

933625 
1680525 
560175 

$737.56375 




^. What is 18^ of 1395? 25^ of 1896? 37^^ of 
$963.84? 

3. What is the value of 6C|^ of 7560 acres of land at $75 
an acre ? 

4- Which is greater, and how much, 87^^ of $3848, ot 
62i^ of $5996 ? 

5. A drover sold 16|^ of 1896 horses at $175 each; how 
much did he get for them? 

6. A man owing $9375.68 paid 45^ of the debt ; how much 
did he still owe ? 

7. What is the sum of 56^^ of 3275, 42^Jg of 6251, and 
18J^ of 84480 ? 

S. What is 31i^ of 13392 yards? 65^ of 46920 kilos? 
75^ of 83360 inches ? 

9. A speculator invested $8350 in a business venture, and 
gained 15% ; how many dollai's did he gain ? 

10. A farmer raised 5375 bushels of grain, and 28% of it was 
wheat ; how many bushels of wheat did he raise ? 

11. A man owing $65375 failed, and was able to pay only 
68% of his debts ; how many dollars did he pay ? 

1^. After a ship had made 56% of a voyage of 8375 milea^ 
bow many miles had she yet to make ? 
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13. A man sold a house that cost him ^15675 so as to gain 
% ; how many dollars did he gain, and what did he got 

for the house ? 

14> A grocer bought 75 bushels of walnuts at $2.40 per 

bushel, and 65 bushels of chestnuts at 25^ more per bushel 

than the price of the walnuts ; for which did he pay the greater 

amount, and how much ? 

15. A man bought a farm of 98 acres at $160 per acre, and 
erected buildings on the farm costing ^b% as much as the 
land. He then sold the farm for $18675. Did he gain or 
lose, and how much ? 

16. A gentleman dying left an estate worth $37800. His 
widow received 25^ of it and his only son 25^ of the remain- 
der. What still remained was divided equally among 
5 daughters; how much did each daughter receive ? 

17. A bought a horse for $240 and sold it to B at a gain of 
20^ ; B afterward sold it at a loss of 25% ; what did B get 
for it ? 

18. A flour merchant bought 960 barrels of flour at $8.35 
per barrel. He sold at one time 40;^ of it at $8.90 per barrel, 
at another time he sold 25% of the remainder at $8.75 per 
barrel, and what still remained he sold at $8 per barrel. Did 
he gain or lose, and how much ? 

19. A man owing debts amounting to $18620, paid 20% of 
what he owed, and afterward 35% of what remained unpaid; 
how much did he still owe ? 

20. A company mined during a certain year 88050 tons of 
Goal, and during the next year 37^% more than the year 
before; what was the product of both years' mining? 

21. I paid my butcher $28.60 during a certain month, and 
my grocer 65% more than I paid my butcher; how much did 
I pay my grocer? 

22. A man whose annual salary is $3600 saves 35% of it 
the first year, 37^% of it the second year, and 45% of it the 
third year ; how much does he save in the three years ? 
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476. The percentagre and the rate being: griven, to 
find the base. 

ORAL PROBLEMS. 
i. 25^ of a certain number is 18; what is the number? 

Analysis.— 25 % of a number is J of it. If J of a certain number is 18, 
|, or the whole number, is 4 times 18, equal to 72. 

2. 5 is 10^ of what number ? 20^? 25^? 62^^? 12^^? 

3. 24 is 12^ of what number? 15^? 20jg? 32^? 
28^? 30^? 40%? 48%? 

4' A boy by selling a ball for 5 cents more than it cost 
him gained 20% ; what did it cost him ? 

5. 16 is 25% of what a coat cost ; how much did it cost ? 

6. 30 gallons is 60% of what a certain vessel will hold ; wha; 
i the capacity of the vessel ? 

7. 12 cents is 6% of what a book cost ; what was its cost ? 
<^. A man paid 33^% of his week's wages for a coat that 

cost him $15 ; what did he receive per week ? 

9, After selling 20 gallons of syrup from a hogsliead, 60^ 
was left ; how many gallons were there at first ? 

Analysis. — The amount of syrup was reduced from 100% to 60% by 
the sale of 20 gallons ; hence, 20 gallons was yViy or f of the syrup at 
first. If { of the syrup was 20 gallons, \ of it was 10 gallons^ and |, or all 
of it, was 50 gallons. 

WRITTEN PROBLEMS. 

-Z. 37|-% of a certain sum is ^961.38 ; what is the sum ? 

Explanation.— The percentage, Process. 

$961.38, being the product of two $961.38 -r- .3 75 = $2563.68 
factors, one of which is given, the 

other factor, which is the base required, is found by dividing $961 38 by 
.375, the given rate, expressed decimally - 

Formula, Fercentaye -=- -r^ = base. 
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^. If 4.9% of a cargo of grain is 604GC butjhels, bow many 
bushels in the cargo ? 

3. $17655 is 62^% of the cost of my bouse ; find its cost. 

4* H 87^% of the pages in Webster's Unabridged Diction- 
ary is 1687, how many pages does it contain ? 

'3. A man owing a bill discharged S5% of it by payin« 
183.65 ; what was the entire bill ? 

6. In a certain school the boys numbered 918, and were 
45% of the whole number of pupils; how many pupils were 
in the school, and how many were girls ? 

7. A man after selling 37|% of his land had 175.5 acres left ; 
how many acres had he at first? 

Analysis. — ^After Belling 87^% of his land, there remained 100% — 
37^ % , equal to 62^ % , or | of it. If { of his land was 176.5 acres, i of his 
land was } of 175.6 acres, or 35.1 acres, and J, or his land, was 280.8 acres. 

8. 33^% of the time spent by a ship on a certain voyage 
was 5 weeks 4 days ; how many days was she on the voyage ? 

9. A drover received 1^1960 for 28^ of a drove of hogs ; at 
that rate what should he receive for them all ? 

10. In 1880, a certain city was found to have increased 
27300 in its population since the census of 1870; the increase 
being 13^, what was the population in 1870 ? 

11. By selling a lot of goods for !|5469.20 more than he paid 
for them, a merchant gained 18J^; what did they cost him, 
and what did he get for them ? 

1^. A farmer gained 14^% on his farm by selling it for 
$13960 ; what did it cost ? 

Analysis. — Since he gained 14f %, or |, and the cost was 100%, or | 
the selling price was ^ of the cost. If f of the cost was $18960, etc. 

13. A widow received 35^ of an estate, and her daughter 
23^ of it; what was the value of the entire estate if the 
widow's share was $7695.75 more than the daughter's? 

14' From a hogshead of molasses 16^ leaked out; how 
many gallons did it contain at first, if the remainder, sold at 
$.86 per gallon, brought 190^0 ? 
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15. By adding 1695.75 to my money in bank, I increased 
it 20^ ; how much did I have in bank before ? 

16. A stock farmer sold 65^ of his sheep at one time, and 
afterward sold the remainder at the same price per head-, 
from the first sale he received $1260 more than from the 
second ; what did he get for all ? 

17. If 12% of the trees in an orchard are pear trees, lb% 
peach trees, 1%% plum trees, and the remainder apple trees, 
how many trees of each kind are in the orchard if the peach 
trees and plum trees together number 429 ? 

18. A man dying willed 20^ of his property to his wife, 
25^ of the remainder to his son, ^'d\% of what still remained 
to his daughter, and the remainder amounting to $24800 to 
found a hospital ; what was the value of his entire property? 

477. The percentage and the base being given, to 
find the rate. 

ORAL PROBLEMS. 

i. What per cent, of 50 is 10 ? 

Analysis. — 10 is J of 50 ; ^ of a number is equal to ^®^, or 80% of 
the number ; therefore, 10 is 20% of 50. 

^. What per cent, of 8 is 2 ? 1? 4? 6? 3? 5? 7? 

3. What per cent, of 10 is 1 ? 2? 3? 4? 5? 8? 
H? 7i? 

4. What per cent, of 4 is 4? 5? 6? 8? 7? 12? 

5. When a number is increased by its fifth part, what per 
cent, of the number is the sum? When by its fourth part ? 
Its third part? Its half? Its three eighths? 

6. What per cent, of a number is the number less its 
fourth part ? Less its fifth part ? Less its third part ? 

7. A boy had 12 marbles and lost 3; what percent, did 
he lose and what per cent, had he remaining ? 

8. A man who gets $15 per week has his wages raised to 
$18 per week ; what per cent, is the increase ? 
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9, A man who has tlO pays $2^ for a hat; what per cent 
of his money does he give for the hat, and what per cent, of 
it remains? 

10. John has $8 and Henry has t6 ; what per cent, of 
Henry's money is equal to John's money, and what per cent 
of John's money is equal to Henry's money? 

WRITTEN PROBLEMS. 

1. Required to find what per cent $648 is of $1728. 
Explanation. — The percent- Process. 

age, $648, being the product of $648-f-$1728 — .375 = dl^% 
two factors, one of which, the 

base, is given, the other factor, which is the rate required, is found bj 
dividing $648 by $1728. 

Formula. {Percentage -^base) x 100 = rate. 

2. What % of a voyage of 5943 miles is 3962 miles? 

3. If 8875 cubic feet of earth is to be removed from a 
cellar, what per cent, remains after the removal of 2840 cubic 
feet? 

J^.. A man having $2025 in bank drew out $450 ; what per 
cent, did he draw out? 

5. Mr. Baird bought a house for $6875 and made a pay- 
ment of $2475 ; what per cent, was still to pay ? 

6. A teacher whose annual salary is $875 saves $490 ; what 
per cent, of her salary does she save? 

7. A merchant invested $9050 in business, and at the 
end of a year his money had increased to $13122.50 ; what 
per cent, of his investment was equal to his gain ? 

8. A farmer raised 5875 bushels of grain and sold 1410 
bushels of it ; what per cent, did he sell ? 

9. A man whose annual salary was $2350 paid $376 rent ; 
what per cent, of his salary was the rent ? 

10. A man bought a house for $6850 and sold it for $8494 ; 
what per cent, did he gain ? 
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11. I bought 72 tubs of butter, of 45 lb. each, at $.37^ pet, 
lb., and sold it all for 11458 ; what was my gain per cent. ? 

i^. A nurseryman planted 8475 apple trees, of which only 
5085 lived ; what per cent, of them died ? 

13. What rate per cent, does a landlord receive who rents a 
house for $1077 per annum, that cost him 18975 ? 

14" In a city of 89750 inhabitants, 3590 died during an 
epidemic ; what per cent, of the population was the number 
of deaths ? 

15. When a ship has sailed 700 miles of a voyage of 3500 
miles, what per cent, of the distance has been sailed, and what 
per cent, remains to be sailed ? 

16. A merchant deducted $151.74 from a bill of $1896.75 ; 
what per cent, of the bill was deducted ? 

17. A man owing $4675, paid at one time $1870, and at 
another $1122 ; what per cent, of the debt remained unpaid ? 



MISCELLANEOUS PROBLEMS. 

478, 1. What number increased by 16% of itself is equal 
to 4899 ? 

^. The difference between a number and 35^ of the num- 
ber is 8918 ; what is the number? 

3. S'ili% ^^ ^ certain number exceeds 50^ of it by 9186 ; 
what is the number ? 

4' 50^ of 90^ of a certain number is 81639 ; what is the 
number ? 

5. The sum of two numbers is 18729, which is 225^^ of the 
smaller ; what are the numbers ? 

6. The difference between two numbers is 739, and the one 
is 25% greater than the other ; what are the numbers ? 

7. If f of a number is 240 more than 66f % of it, what is the 
number ? 
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8, A father earns 20^ more than his son, and the sum of 
their wages for one month is $111.65 ; what does each earn ? 

9, A butcher bought two cattle for $156, paying for one 
40^ more than for the other ; how much did he pay for each ? 

10, A farmer raised, during a certain year, an average of 
90 bushels of potatoes to the acre on 45 acres ; the next year 
the yield per acre was lOjg less, and the number of acres 
planted in potatoes was increased by 30^ ; how many did he 
raise the second year ? 

11, K man whose salary is $2750 per year, expends 12^^ 
of it for house-rent, and lb% for other uses ; how much has 
he left out of each year's salary ? 

12, From a farm containing 375 acres there were sold 
^65 acres ;■ what per cent, of the farm remained unsold ? 

13, A man having invested $11500 in government bonds, 
had 54^ of his money left ; how much had he at first ? 

14' Of a cargo of flour 45^ was thrown overboard during a 
itorm, after which there remained 2915 barrels ; how many 
barrels of flour were thrown overboard ? 

15. A piano, the catalogue price of which is $650, can be 
bought for $422.50 cash ; what per cent, is deducted ? 

16. In building a house, 45^ of the cost was for the brick- 
work, 25^ for the carpenter- work, lb% for the mason-work, 
and the remainder, amounting to $3840, was for painting and 
plastering ; what did the house cost ? 

17. A drover having 8740 sheep, sells 3059 of them; what 
per cent of them remains unsold ? 

18. By selling my farm for $20700 I gain 15^ ; what did 
it cost me ? 

19. A car loaded with coal weighs 42900 pounds, and 43^ 
of the entire weight is the weight of the car ; what is the 
weight of the coal ? 

20. A man went 979 miles on horseback and by rail ; he 
traveled 20^ farther by rail than on horseback ; how far did 
he travel by rail, and how far on horseback? 
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21. 60fe of 675 is 26% of what number ? 

22. What must a manufacturer get for a piano that cost 
him J225, in order to gain 88^^ ? 

23. A man sold 330 bales of cotton for $28800, and by so 
doing gained 14^% ; what did it cost him per bale ? 

24' III iiii army of 89172 men, there are 25% more new 
recruits than veterans ; how many of each are there ? 

25. A bankrupt paid each creditor only 65% of his claim ; 
what ^vas due the creditor that received $8060 ? 

26. My sheep have increased 125^ in number, and I now 
have 1728; how many had I before the increase ? 

27. I own 65% of a mill, and sell 4:0% of my share for 
$5538 ; at that rate, what is the mill worth ? 

28. What must I get for a farm of 1834 acres that cost me 
$122 per acre, in order to gain 20^i^ ? 

29. A man bought 375 horses in Kentucky for $73125 , 
he paid $1125 freight to New York, and then sold them all so 
as to gain 15%' by the transaction ; what did he get per head ? 

30. A man bought two houses, one for $15625, the other for 
$12520 ; he sold the first at a gain of 20^ and the second at 
a loss of 25^ ; did he gain or lose, and how much ? 

31. An army of 27500 men lost in a battle 7425 in killed, 
wounded and missing ; what per cent, remained ? 

32. A dealer bought 9810 bushels of wheat at $1.12|- a 
bushel, and sold at a loss of 11^^ ; how much did he lose ? 

33. A merchant sold a piece of velvet containing 45 yards 
at a gain of 12|^;^ ; how much did he get for the piece if it 
cost him $6.40 per yard ? 

34' Of a cargo of cotton, 35^ was sold to one manufacturer, 
and 60^ of the remainder to another ; of how many bales did 
the cargo consist if there remained 858 bales unsold ? 

35. I bought 275 acres of ground for $37812.50 : I sold 40^ 
of it at a gain of 25^, 60^ of the remainder at a gain of 33J^, 
and on what still remained I lost 50^; did I gain or lose bj 
the transaction^ and how much ? 
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36. A butcher bought 9860 lb. of Chicago dressed beef at 
^<t per pound, paid 1% of the cost for freight to New York, 
and then sold it so as to gain 25^ by the transaction ; how 
much did he get for it ? 

37. A farmer put a lot of potatoes into his cellar for the 
winter; he used 1^% of them, sold 20^ of them, and b% of 
them spoiled ; in the spring he had 1176 bushels left ; how 
many bushels were there at first? 

38. Mr. Harris, after making three payments on a house, 
still owed <^2673. The first payment was 25^ of the pnce, the 
second 40% of the remainder, and the third 60^ of what still 
remained ; what was the i)iice of the house? 

39. A horse and sleigh cost me $500, and the sleigh cost 
45% of this sum ; whtit did the horse cost ? 

40. A gets an annual salary of *2000 and B of $2500 , 
what per cent, does B get more than A, and what per cent 
does A get less than B ? 

4I' It costs mo !|27.50 more to pay for some goods when I 
get an allowance of 3% for cash than when I get an allowance 
of o%\ find the amount of the bill. 

42. I bought goods which cost $2279.50 after a discount 
of 3% for cash ; what was the amount of the bill before the 
deduction ? 

43. By buying a house at 10^ less than it cost to build, 
and selling at a profit of 25%, I gained $675 ; what did the 
house cost to build, and what was the selling price? 

44' The sum of 20% of the cost of a horse and 25% of 
the cost of a carriage was $100; how much did the horse cost 
if the cost of the carriage was $240 ? 

45. What per cent, of a long ton is an ordinary ton ? 

46. A man agrees to dig a cellar 30 feet long, 24 feet wide, 
and 6 feet deep; what per cent, of the work has he done 
when he has removed 16 cubic yards ? 

47. A has 28% more money than B ; what per cent, has 
B less than A ? 
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48. The profit of a horse-railroad in two years was $35785, 
and the profit the second year was 12^^ more than the first 
year; what was each year's profits ? 

49. I sold my farm for $4680 more than it cost me, and 
thereby gained 32^ ; how much did it cogt me ? 

50. A man owned 65^ of a factory, and sold 40^ of his 
share for $7800 ; what was factory worth at that rate ? 

61. I sold a mill for $23100, which was at a loss of l'^%\ 
what per cent, would I have made if I had sold it for 
$33000 ? 

52. A man agreed to excavate a cellar 30 by 40 feet, and 6 
feet deep ; what per cent, remained after he had excavated a 
portion 12 by 18 feet to the depth of 4 feet ? 

53. A man undertook to save enough money to pay for a 
house. After saving 35,^ of the amount, he expended 40$? of 
what he then had, and found that he lacked $6715 of the 
price of the house. What was the price of the house? 

Note. — In many varieties of business transactions two or more per- 
centages, called discounts, are deducted in succession from the prices of 
articles. 

Thus, such discounts as 40% and 10%, 30% and 20%, i and ii%, are 
very common. A discount of 40% and 10% means, not 50%, but that 
40% is first deducted, leaving 60% of the price, and then 10% of 60% 
of the price, equal to 6%, is deducted from the remainder, leaving 54% 
of the price. The discount, tbou|^ seeming to be 50%, is in reality 
only 46%. 

By a discount of ^ and 10 is meant a discount of J, that is, 33^%, from 
the price, and then another discount of 10 % from the remainder. 

54- What is received for a $600 piano sold at a discount of 
40^ and 10^ ? 

Explanation. — A discount of 40% Process, 

from $600 amounts to $240, which $600 X .40 =: $240* 

being deducted leaves $860. Again, ^p(\(\ *o/|a ^oa(\ 

10% of $360, or $36. deducted from *^^^ " ^^^^ -- *^^^- 

$360 leaves $334, the amount received $360 X .10 = $36; 

for the piano. |360 _ ^35 _ 1334 
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55. A bookseller sells a $5 book at a discount of 40^ and 
b% ; what does he get for it ? What would he get for it if he 
should give a discount of 45^ ? 

56. A dealer in furniture sells a desk marked $60 at a dis- 
count of ^ and 10^ ; what does he get for it? 

57. A machinist buys a $300 lathe at a discount of \ 
and 10% ; what does it cost him ? 

58. Which is better for the buyer, and how much, a deduc- 
tion of 20^ and 10^, or a deduction of 30^, from a bill of 
goods amounting to $9875.50 ? 

59. From a bill of $1785.66 a deduction of | and 1Q% was 
made ; what was the amount of the discount ? 

60. How much less is a discount of \ and 15^ than a dis- 
count of 40^ fi-om a bill of $346.40 ? 

61. A man bought on 30 days' credit a bill of goods 
amounting to $840, less a discount of 15^. On condition 
that he should pay cash, another discount of b% was made. 
What was the amount of the bill after the second deduction 
had been made ? 

62. What must I pay for an 875-dollar piano after a dis- 
count of 40jg and lb% ? 

63. How much more is a discount of A0% and 10% than a 
discount of 30^ and 20^ from a bill of $1875.50 ? 

64' How much will a discount of 35^ and 15^ reduce a 
bill of $3880.72? 

65, A merchant gives a discount of 30^ and 20^; what per 
cent, of the original price does he receive ? 

66, What discount is equivalent to a deduction of 30^ and 
10^? 50^ and 20^? J and 20^? 40^ and 20^? 

67. A piano manufacturer, after allowing a discount from 
his catalogue price of 40^ and 16|^, received $325 for a 
piano ; what was the catalogue price ? 

68. If I pay $25 more for a piano when I get a deduction 
of 40^ and 10^, than when I get a deduction of 50^, what is 
its catalogue price ? 
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PROFIT AND LOSS. 

479. Profit and loss, as commercial terms, signify the 
gain or loss in business transactions. 

Profit and Loss is one of the applications of Percentage. 

The cost is the base. 

The gain or loss per cent, is the rate. 

The profit or the loss is the percentage. 

480. To find the gain or the loss and the selling 
price, when the cost and the rate of gain or loss is given. 

ORAL PROBLEMS. 

481. i. A grocer paid 30 cents a pound for butter and 
sold it at a gain of 16f $ ; what was the gain, and what was 
the selling price ? 

Analysis. — A gain of 16} % is a gain of J of tbe cost ; J of 30 cents is 
li cents, the gain. The cost, 30 cents, plus the gain, 5 cents, is 35 cents, 
the selling price. 

2, Bought potatoes at $4 per barrel and sold them at a gain 
of 2b% ; what was the gain, and what was the selling price ? 

3> Bought goods for $10 and sold them at a loss of 20^ ; 
what was the selling price ? 

4, For how much must cheese bought at 20 cents a pound 
be sold to gain 20^ ? 10%? 25^? 50^? 75^? 

5. What is the loss, and what is the selling price of eggs 
bought at 24 cents a dozen and sold at a loss of 12^^? 

6, A grocer bought apples at $1,20 a bushel and sold them 
at a gain of 16f ^ ; what did he get for them per bushel ? 

7. I Bold a book that cost me $3.20 at a loss of ^1\% ; what 
did I lose, and what did I get for it? 
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WRITTEN PROBLEMS. 

i. A speculato bought grain for 118675, and sold it at a 
ig^ain of 28^ ; what was the gain, and what did he get for it ? 

Explanation. — A gidn of 28% Process, 

fe a gain of .28 of the cost, equal |18G75 X .28 = $5229. 

the gam, $5229, gives the selhng 
p/ice, $23904. 

2, A merchant bought goods for $1875 and sold them 
at a gain of 2,0% ; what did he gain, and what was the selling 
price? 

3, Potatoes were bought at $1.60 a bushel and sold at a loss 
of 25^ ; find the loss and the selling price. 

.4. I bought a horse and sleigh for 8465 and sold them so 
as to gain 33^^ ; what did I get for them ? 

5. A dealer invests $9864 in shoes ; what must he get for 
ihem to gain 37|^^ ? 

6. A butcher pays $3930 for cattle and sells them at a loss 
of 16f ^ ; what is the loss and what is the selling price ? 

7. A ship bought for $125800 was sold at a loss of 15^ ; 
what was lost and for how much was it sold ? 

8. An ice-house was filled with ice at a cost of $875, and 
the expense of delivering it to customers was $1985 ; if the 
gain on the entire investment was 275^, what was received for 
the ice ? 

9. I bought a farm of 378 acres at $95 per acre and sold at 
a gain of 36^ ; what did I get for it, and what did I gain ? 

10. A piano costing $360 was sold at a gain of 45^ ; what 
were the gain and the selling price ? 

11. A contractor built a row of 9 houses at a cost of 
$41760 ; he sold them at a gain of 35^; what was the total 
gain, and the average price received for them ? 

12. I bought 75 horses at $125 each and sold them at a 
gain of 36^ ; what did I get for them, and what did I gain ? 
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48S. To find the rate of gsiin or loss when the cost 
and selling price are ^ven. 

ORAL PROBLEMS. 

1. A grocer buys butter at 20 cents a pound and sells it at 
25 cents a pound; what is his gain per cent. ? 

Analysis. — He gains on one pound the difference between 25 cents 
and 20 cents, or 5 cents ; 5 cents is J or f^^s of the cost ; hence, his gain 
is 25 per cent. 

S. What is the gain per cent, on sugar bought at 6 cents a 
pound and sold at 8 cents a pound ? 

3. What gain per cent, is a gain of 2 cents on 4 cents ? A 
gain of 3 cents on 12 cents ? H on $20 ? *6 on $30 ? 

4^ What do I lose per cent, to buy at 15 cents and sell at 
12 cents ? To buy at 20 cents and sell at 18 cents ? At 16 
centQ? At 15 cents? 

5. A grocer bought flour at $6 a barrel and sold it at $7, 
what did he gain per cent. ? 

WRITTEN PROBLEMS. 

1. A man bought a house for $8800 and sold it for $10120; 
what did he gain per cent. ? 

Explanation. — Subtracting Process. 

the cost from the selling price $10120— $8800 = $1320 

^ves $1320, the gain. Dividing $1320-^$8800 = .15 = 15^ 
$1320 by $8800 gives .15, the 

decimal part of the cost that is equal to the gain. A gain of .15 is a g^ain 
of 15 on 100, equal to a gain of 15%. 

2. A merchant sold goods that cost him $7500 so as to gain 
$1875 ; what did he gain per cent. ? 

3. Bought 925 barrels of flour at $8.20 per barrel and sold 
it for $9102 ; what was gained per cent. ? 

4. A farm was bought for $12375 and sold for $13365; 
what was the gain per cent. ? 
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5. Bought 2350 yards of brocade at $3.25, and sold at a 
gain on the whole of $6721 ; what j)er cent did I gain? 

6. Cloth costing 11.75 a yard is marked $2.50 ; before sell- 
ing, the merchant deducts 20^ ; what does he gain per cent. ? 

7. A man bought two houses, one for $8380, the other for 
$12600 ; he sold both for $24127 ; what was his gain per cent? 

8. A man whose salary was $1800 had it increased to $2250; 
what WQS the per cent, of increase? 

9. By selling for $1 1422.40 goods that cost rjie $9680, what 
per cent, did 1 gain ? 

10. I bought a farm for $3680 and sold it for $4232 ; what 
did I gain % ? 

11. A speculator bought 360 barrels of flour at $8.40 and 
sold it all for $3477.60 ; what was the gain or loss % ? 

483. To find the cost when the selling: price, or the 
loss or gain, and the loss or gain per cent, are given. 



ORAL PROBLEMS. 

1, A grocer sold coffee at a profit of 4 cents per pound, and 
gained 16|^; what was the cost and the selling price ? 

Analysis — A gain of 16|^ or ^ of the cost, is equal to 4 cents ; the 
whole cost is, therefore, 6 times 4 cents, or 24 cents ; and the selling 
price, 24 cents plus 4 cents, or 28 cents. 

^. When a gain of $8 is a gain of 20^, what is the cost, and 
what the selling price ? 

3. Sold peaches at a profit of 20 cents on a basket, thereby 
gaining 16f ^ ; what did they cost, and what was the selling 
price? 

4. What is the cost, and what the loss when a loss of 40 
cents is equivalent to a loss of 10^? 12^^? 20^? 25^? 
40,^? 62i^? 

5^ What is the cost if I gain 26% by selling at a gain of 4 
cents on each article sold ? 
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6, I gain ^1\% by selling apples at 12 a barrel; what did 
they cost ? 

7. By selling velvet at $3.60 per yarcj a merchant loses 10^ ; 
what did it cost him ? 



WRITTEN PROBLEMS. 

1. By selling a house for $750 more than it cost me I gained 
lb%\ what did, it cost? 

Explanation. —Since $750 is 15% of Process, 

the cost, the cost is found by dividing 4750 _i_ \^ ■—. $5000 
$750 by .15, which gives $5000. 

2. A merchant sold goods at a profit of $3870, thereby 
gaining 16% ; what did he pay for them ? 

3. Mr. Brown sold some lots at a profit of $1440; if his 
gain was equal to 33^^ of the cost, what did he pay for them? 

4. At the close of a year's business A had realized a profit 
of $5643, which was 37^^ of his capital at the beginning of 
the year ; what was his capital ? 

5. By selling a property for $87100 a man gained 30^ ; 
what did it cost him ? 

6. A man gained S% more by selling his farm at a gain of 
$3780 than if he had gained only $2700; what did the farm 
cost him ? 

7. A merchant sold a bill of goods for $3660, thereby gain- 
ing 20% ; what did they cost him ? 

8. I sold my house for $3570, which was at a loss of lh% ; 
what did it cost me ? 

9. A speculator sold two houses, one for $9680, and the 
other for $3190; on the first he gained 37^^, and on the sec- 
ond he lost 45% ; did he gain or lose by the transaction, and 
how much ? 

10. I bought a store for 10% less than it cost to build, and 
sold it for $22500, thereby gaining 25% on my investment; 
what did it cost the builder, and what did I pay for it? 



COMMISSION. 

484. Commission is the compensation receiyed by an 
agent. 

485. An agent is a person that transacts business for 
another. 

According to the nature or circumstances of the busiuess, the agent is 
called a broker, factor, corretipondent, consignee^ coUector, or commmion 
merchant, etc. 

486. The principles of percentage are applicable to the 
operations of commission. 

The sum on which the commission is paid is the base. 
The per cent, of commission is the rate. 
The commission is the percentage. 

487. To find the coinmission^ when the rate and the 
sum on which the comniission is paid is given. 

ORAL PROBLEMS. 

i. What should be paid to an agent who charges h% for 
collecting a debt of $300 ? 

Analysis. — A charge of 5% is equal to .05, or ^\y of the amount col- 
lected ; ^j^ of $300 is $15, the commission. 

2. How much must be paid to an agent for selling goods 
for $100, his commission being 3^? How much, if the sales 
amount to $200 ? $300 ? $500 ? 

<?. A lawyer collects for me bills amounting to $400, on a 
commission of h%\ how much of the money should he retain 
for his services? How much, if his commission is A^%^ 
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WRITTEN PROBLEMS. 

1. A commission merchant in New York City sells, for a 
fruit grower in Delaware, 1875 baskets of peaches at $.90 per 
basket ; what is his commission at %% ? 

2. A correspondent in Boston sold for a merchant in Bra- 
zil, on a commission of 12^, 3750 bags of coffee at $18.75 per 
bag; find the amount of the commission. 

3. A book agent sold 976 copies of a book at $4.60 per 
copy, receiving a commission of 28%; what amount should he 
remit to the publishers ? 

4> A traveling agent sold, on a commission of 5%, goods 
amounting to 121375 ; what was his commission ? 

5. A buyer for a wholesale merchant expended $198375 for 
silks on a commis'sion of ^^% ; what was the amount of his 
commission ? 

488. To find the sum on which the commission is 
charged, when the rate and the commission are g^iven. 

ORAL PROBLEMS. 

* i. An agent charged me $25 for collecting a bill ; what 
was the amount collected if his rate for collecting was b% ? 

Analysis. — A rate of 5% is equivalent to $5 on each $100 collected, 
hence, he collected as many times $100 as $5 is contained times in $2Q 
equal to 5 times $100, or $500. 

2. A merchant paid a traveling salesman $100 for selling a 
bill of goods ; what was the amount of the bill if the salesman 
received 4^ of the bill ? 

3. A real estate agent was paid in a year $400 by a land- 
lord for collecting rents ; how much did he collect, his com* 
mission being b% ? 

4* A collector whose commission was 4^ received $6 foi 
collecting a bill; what was the amount of the bill? 
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5. If an agent charges 120 for purchasing goods at 4^ 
commission^ what did he pay for the goods ? 

WRITTEN PROBLEMS. 

i. An agent whose commission was H% charged 1551.74 
for purchasing molasses in New Orleans ; what did he pay 
for it ? 

J^. My city agent sold a shipment of butter for me oq u 
commission of 4f ^ ; what did he get for it if his commission 
was $39.90? 

3. An agent in Liverpool sold some cotton for a southern 
planter on a commission of 4^%. For how much was the 
cotton sold if the agent charged $954.72 ? 

4-. A tax collector whose commission for collecting was 6^% 
received $374.88 ; how much did he collect? 

5. A commission merchant in New York sold a consign- 
ment of oranges for a grower in Florida on a commission ol 
12^^, and received for his services $396.48 ; what did he get 
for them ? 

6. A lawyer distributed a tnist fund at a commission of 
2i%, and his bill for so doing was $1565.85 ; what was the 
amount of the fund ? 

489. To find the base on which commission is 
charged when tlie rate and the sum or the difference 
of the base and commission are given. 

ORAL PROBLEMS. 

1, A grocer sent his agent in the country $315 with whicl 
to buy butter, agreeing to pay him 6% on the amount ex- 
pended ; how much can the agent expend and retain the 
amount of his commission ? 

Analysis. — For each $1 expended for butter the agent charges 5 cents, 
making the expense to the gro<;er $1.05 ; hence, the agent will expend im 
all for butter as many dollars as $1.05 is contained times in $315, or $800l 
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2, I sent my correspondent 1102 to buy goods for me after 
deducting his commission of 2^ ; how much should he retain 
for himself, and how much should he expend for me ? 

3. A salesman, after retaining his commission at 4^, pays 
over to the merchant employing him $96 ; what was the 
amount of his sales ? 

Analysis. — Since he retains 4% of the amount of sales, he returns 
100%— 4%, or 96%, equal to -f^. Hence, ^^ of the amount of sales 
equals $96, etc 

Jf* What rent is paid for a house that yields $475 a year, 
after the agent retains his commission of 5^ ? 

WRITTEN PROBLEMS. 

1, What amount of goods can an agent purchase with 
$44843.75, after deducting a commission of 2^% ? 

2, A dealer in Chicago sent to his agent in Texas $98759.50 
for the purchase of cattle. How much could be expended for 
cattle after deducting a commission of 1\%^ 

3, After retaining his commission at 5^, a collector oi 
taxes for a certain county pays into the treasury $8675.40 ; 
what was his commission, and how much did he collect? 

^. A merchant sent $5258.25 to his agent in Minneapolis to 
invest in flour at $4.75 per barrel after deducting his commis- 
sion of %\% ; how many barrels should the merchant receive, 
and how much was the agent's commission ? 

5. A Liverpool merchant sent his correspondent in Mobile 
$71450 with which to buy cotton ; how many bales at $175 
I'ach can be bought after deducting a commission of ^% ? 

6. I sent my agent $48970, with which he purchased city 
lots at $295 each, on a commission of 3f^ ; how many lots 
did he buy, after reserving his commission ? 

7. A real estate agent remitted to the owner rents amount- 
ing to $8039.10, after deducting ^:\% for making the collec*- 

ons ; what was the amount of his collections ? 
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INSURANCE. 

490. Insurance is an agreement by one party to indem 
nify another in ease of loss. 

491. The premium is the amount paid for the insurance 

493. The policy is the writing or instrument that em- 
bodies the contract between the insurer and the insured. 

The terms correspond with those in Percentage as follows : 

The smn insured, or the face of the policy , is the base. 
The rcUe of the premium is the rate. 
The premium is the percentage. 

493. To find the preiniuin, the 8uiu insured an^ 
the rate of premium bein^ griven* 

WRITTEN PROBLEMS. 

1. What must I pay to insure my house for $5000 against 
loss by fire for 3 years, at 2% ? 

Explanation. — Since the rate of pre- Process. 

mium is 2% for the given time, .02 of the $5000 X .02 == $100, 
face of the policy equals the premiam, or 
$100. 

0, What is the premium for insuring a mill for $65000 
at 1^% ? 

3. What will it cost to insure cUiring transportation a large 
mirror for $850, the rate of premium being J^ ? 

4. A ship's cargo was insured for $185000 at a premium of 
bi% on the amount insured ; what was the premium ? 

5. Mr. Ellis insured his atorQ for $35000 and his stock for 
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$85000 ; if the rate on the store was \Y/o ^^^ ^^ ^h® stock 2J^ 
what was the total premium ? 

6. What must I pay for a policy of $3500 on the furniture 
in my house at |^^ ? 

7, A ship was insured for $325000 at 4|^ for one year ; 
what was the premium ? 

8, A gentleman insures a"*row of 12 houses at $6500 each, 
paying an annual premium of 1J%; what does it cost him ? 

9. What must be paid for an insurance of $165000 on a 
theatre, at 1|% premium ? 

494* To' find the sum iusured when the premium 
and the rate are given. 

WRITTEN PROBLEMS. 

i. I paid $55.50 for insuring my house for 2 years at 1^% ; 
what was the face of the policy ? 

Explanation. — Since $55.50 \b\^% Process, 

of the face of the policy, the face of the $55,50-^.015 = $3700 
policy is found by dividing $55.50 by 
.015, which gives $3700. 

2. When $198.33 is paid for insurance at %^%, what is the 

amount insured ? 

3. To insure a cargo from New York to Rio Janeiro at 

b{% cost $12337.50 ; what was the face of the policy? 

4* A manufacturer paid an annual premium of $3134.90 on 
his mill insured at 2^^ ; for what was the mill insured? 

5. The premium paid for insuring Mr. Ackerman's store 
and stock at 1\% was $123.75 annually ; find the sum insured. 

6. A drover paid $924.60 to insure several car-loads of 
cattle at 2-J^ ; for what were they insured ? 

7. A bam was insured at 1\% and the annual premium waa 
$29.45 ; for how much was it insured? 

8. A business block was insured at \\%^ and the premium 
was $5445; what was the face of the policy? 
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495. To find the rate when the sum insured and 
the premium are given. 

WRITTEN PROBLEMS. 

i. At what rate is a factory insured, if the amount insured 

is $32500 and the premium is 1893.75 ? 

Explanation. — Dividing Process. 

the $893.75 ^y $32600 gives $893.75 -=-$32500 = .0275 = U% 

.0275, the fractional part of 

the sum insured that equals the premium ; .0275 of a number is the samt 

as.02Jor2|%. 

2. When the sum insured is $63500 and the premium is 
$1270, what is the rate ? 

3. What is the rate if the premium is $351.37^ and the face 
of the policy $46850 ? 

4' My life is insured for $15000, at an annual cost of $525 ; 
what is the rate of premium ? 

5. To insure a mill for $185000 cost $4162.50 ; what wafl 
flie rate ? 

6. A ship was insured for $135000 for a premium of 
$4387.50 ; what was the rate ? 

7. A theatre was insured for $110000, and the annual 
premium was $2062.50 ; what was the rate P 



TAXES. 

496. A tax is a sum of money raised for public use, 
assessed upon the person or the property of individuals, or 
upon the property of corporations. 

497. A poll tax is a tax upon the person. 

The vahfB assigned to the property by the assessor is the 
base. 
The tax on $1 is the rate. 
The tax levied on (he property is the percentage. 
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498* To find the rate of taxation, and the tax of 
each individual. 

WRITTEN PROBLEMS. 

1. A certain town is to be taxed $30800. The assessed- 
valuation of the real estate is 11700000 and of the personal 
property $300000. There are 500 polls taxed at $1.60 each. 
What is the tax of a citizen whose real estate is assessed at 
$12000 and his personal property at $1860, if he pays one poll 
tax? 

Explanation. — Multl- Process. 

plying $1.60 by 500 gives $1.60 X 500 = $800. 

$800, the amount of poll $30800— $800 = $30000. 

Srsed,''le^^^^^^^^ $17000004-$300000 = $2000000. 

$30000. This amount di- $30000 -r- $2000000 = .015. 

vided by $2000000, the val- $12000 + $1860 = $13860. 

nation of the taxable prop- $13860 X .015 = $207.90. 

erty, gives .015, the rate. $207.90 + $1.60 = $209.50. 

The property, real and 

personal, of the citizen in question is valued at $13860 ; this sum multi- 
plied by the rate, and the result increased by the amount of one poll tax, 
is $209.50, the tax to be paid by the citizen. 

Rule. — I. Ff*om the entire tax to he raised sicbtract 
the amount of the poll tax, and divide the remainder 
by the assessed valuation of all the taxable property, real 
and personal. The result is the rate, 

II. Multiply the assessed valuation of each indiiddur- 
aVs property, real and personal, by the rate, and to the 
product add his poll tax. The result is the ta^ of the 
individual, 

2. In a township where the assessed value of the taxable 
property was $975000, a tax of $15600 was raised to build a 
school-house; what was the rate, and what was the tax of 
Mr. A, whose property was assessed at $5375 ? 

3. If in a certain town the taxable property is assessed at 
$3875500, and the polls are 1241, assessed at $1 each, what 
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rate will enable the people of the town to pay for sewers cost- 
ing $71000 ? 

4. In the above town, what was A's tax, if his property was 
assessed at $5375, and he paid for one poll? 

d. A, B and C occupy adjoining properties on the same 
street ; they unite in paying |;5G00 for a sewer in the street ; 
A's property is worth *8700, B's $2:2900, and C's $35600 ; how 
much should each pay ? 

499. In actual practice, the tax-rate is first determined, 
and the tax of each individual is then found by using a table 
constructed in accordance with that rate. 

For a tax of 18 mills 01^ $1, or $.018, the following is such a 



TABLE. 



• 

Assessment, 


$1 

$.018 


$2 
$.036 


$3 

$.054 


$4 
$.072 


$5 
$.09 


$6 
$.108 


$7 
$.126 


$8 
$.144 


$9 

$.162 


Tax, . . . 



1. Eequired to find the tax on $9875.50 at the rate of $.018 



Explanation. — The tax on 
$9000 is 1000 times the tax on 
$9, equal to $162. The tax on 
$800 is 100 times the tax on $8, 
equal to $14.40. The tax on $70 
is 10 times the tax on $7, equal 
to $1.26. In the same way the 
tax is found on $5 and on 50 
cents, after which the addition 
of both columns gives the result debfred. 



Process. 

Tax on $9000 = $162.00 

800 = 14.40 

70 = 1.26 

5 = .09 

0.50 = .009 
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" $9875.50 = $177.76 



At 18 mills on $1, find the tax on : 



^. $891. 

3. $1525. 

4. $8739. 

5. $12345. 



6. $11650. 

7. $18212. 

8. $24863. 

9. $83965. 



10. $729.80. 

11. $831.40. 
1;^. $1213.75. 
13. $3145.60. 



14. $12869.80. 

15. $32131.20. 

16. $92386.25. 

17. $18139.90. 






STOCKS AND BROKERAGE. 

500. A corporation is a society authorized by law to 
transact business under a company name, and possessed of the 
same legal rights and responsibilities as an individual. 

501. Stock is the capital of a corporation or company. 
It is generally divided into equal shares, usually $100, which 
are transferable like other property. The interest-bearing 
securities of corporations and governments are called bonds. 

503. Coupons are certificates of interest attached to 
bonds. 

.503. Stock is at par when it may be sold in open market 
for its face value ; when it sells for less, it is below par, or 
at a discount ; when it sells for more, it is above par, or 
at a premium. 

504. A stock broker is one who is authorized to buy and 
sell stocks for others. His commission is called brokerage. 
It is usually i% or ^% on the par value of the stock. 

505. To find the cost of any number ot shares of 
stock when the market value and rate of brokerage 
are given, 

WRITTEN PROBLEMS. 

i. What will be the cost of 180 shares of 'telegraph stock, 
the market value being 113 J and brokerage ^% ? 

Explanation. — The cost of each share, Process 

includinpr the brokerage, wHl be $114, ^-,^q« ai *nj 

and the cost of 180 shares will be 180 times *113f + 5|Fj = fll4 

1114, equal to $20520. UU X 180 = $20520 
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S. What most be paid for 575 shares of Delaware, I^ick- 
awanna and Western Railroad stock at 108, brokerage being 

3. What will 500 shares of Central Pacific cost at 1021, 
brokerage \% ? 

4. What must I pay for 175 Paterson city bonds at 104J, 
brokerage i% ? 

5. What must be paid for 125 shares of Union Pacific 
stock at 118^, brokerage being ^% ? 

6. My broker charged me \% for buying 396 shares of 
Pennsylvania Central stock at 113; what was the entire cost ? 

7. A broker sold for me for \% 1876 shares of telephone 
stock at 92; what sum should he remit to me ? 

8. I sold through a bi*oker 1280 shares of stock at 113|. 
brokerage \% \ what should he remit to me ? 

9. What should I get for 375G shares of bank stock sold at 
107|, brokerage \% ? 

506. To iiud the number of shares that can be pur- 
chased for a given amount. 

WRITTEN PROBLEMS. 

1. When the brokerage is \%y how many shares of stock at 
9^ can be purchased for $7425 ? 

Explanation. — The cost of one share Process, 

with the brokerage will be $99. Dividing J98l4-$JL = $99 

$7425 by $99 gives 75 shares. $7425 — $99 = 75 

2. How many shares of Old Colony Railroad stock at 102J 
can be bought for $29484, brokerage \% ? 

3. My broker expended $91300 in the purchase of govern- 
ment bonds at 103^, brokerage being ^% ; how many bonds 
did he buy ? 

4' How many shares of Philadelphia and Erie Eailroad 
stock at 921 can be bought for $7049, brokerage |^? 
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5. How many shares of bank stock at a discount of 8^ can 
be bought for $33948 if \% is paid for brokerage ? 

6. What number of Ul S. bonds at 107| can be bought with 
<t69903, when \% is paid for brokerage ? 

7. I invested $9717 in mining stocks at 78f, brokerage \%\ 
how many shares did I get ? 

8. A broker invested for me 112789 in street raikoad bonds 
at 86f, brokerage \%\ how many shares did he buy ? 

507. To find the amount of an investment when the 
income and rate are given. 

WRITTEN PROBLEMS. 

i. How much must be invested in TJ. S. government hfo 
bonds at 106|, brokerage at \%^ to yield an annual income of 
$2690 ? 

Explanation. — Bonds pay- Process. 

ing 5% yield $5 each per an- $2690 -r- 15 = 538 shares, 

nnm ; hence, $2690 divided by ^^ + $|) x 538 = $57498.75. 

$5 gives the number of bonds ^ * ' »/ 

to be purchased. Each bond will cost $106f + $4 = $106J, and 538 
will cost 538 times $106|, equal to $57498.75. 

2. A gentleman wishes to endow a professorship in a college 
with an annual income of $3000 ; what amount must he 
invest in IT. S. 4^ bonds bought at 106:1^, brokerage \% ? 

3, What amount must a man invest in railroad bonds pay- 
ing an annual dividend of 10^, if he buys them at 98, broker- 
age \%y in order to have from them an income of $5000 a year ? 

^. My income from bank stock bought at 107|^, brokerage 
\%^ is $8400. What did it cost me if it pays an annual divi- 
dend of 6 Jg? 

5, How much must be invested in 7^ city bonds bought at 
101^, brokerage \%^ to yield an annual income of $9800? 

6, How much must be invested in h% bonds bought at 94|j 
brokerage \%^ to yield an annual income of $8400? 
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7. I have an income of $1120 per annnm from stocks that 
pay a quarterly dividend of d^% ; what did I pay for them at 
109f, brokerage \% ? 

8. The salary of a college professor is $3500 a year, and is 
paid with the income from bonds yielding a semi-annual divi- 
dend of If ^ ; what did they cost at 94J, brokerage \% ? 

9. A man directed in his will that enough b% stocks should 
be bought to pay his wife an annual income of $4500 ; how 
much would they cost at 103iJ^, brokerage i% ? 

508. To find the rate % of iueoiue f^om money in- 
vested in bonds. 

WRITTEN PROBLEMS. 

i. What ^ do I get from money invested in bonds paying 
6%f if I buy them at 94f, brokerage ^% ? 

Explanation. — The cost Process, 

of one bond is $95, and it J55 _i. ($94| ^ | j) =: .OS^^ = 5^^% 
yields me $5 annual income. 

If $95 yields, an annual income of $5, $1 will yield ^^ of $5, equal to $/y 
or $^ ; and $100 will yield $ V/-, or $5^|^. Hence, the investment pays 

^. What % income is yielded by 7% municipal bonds bought 
for 139|, brokerage i% ? 

3. What per cent, do I realize from railroad stock paying 
an annual dividend of S%, if it costs me 159|, brokerage i% ? 

4- A certain bank stock is bought at 119|, brokerage |, and 
pays an annual dividend of 12 fc; what % income is yielded by 
money invested in it ? 

3. Which will pay the better per cent, on the investment, 
and how much ; S% stock bought at 79|, or 5% stock bought 
at 62f , brokerage in each case being i% ? 

6. How much more is my rate of income on 6% bonds 
bought at 74f , than on 4:% bonds bought at 53^, brokerage in 
each case being i% ? 




CUSTOMS OR DUTIES. 

509. Customs or duties are taxes levied by govern 
ments on imported goods. 

510. Duties are of two kinds, specific and ad valorem. 

511. A specific duty is a tax of a specified amount 
levied without regard to the value of goods. 

512. An ad valorem duty is a tax determined by the cost 
of goods in the country from which they come. 

513. Tare is an allowance for the weight of the boxes, 
bags, etc., containing the goods. 

514. Leakage and breakage are allowances for the 
leakage of liquids and the breakage of bottles. 

515* Cities where customs are collected are ports oi 
entry. 

516. Gross weight is the weight before deductions are 
made; net weight is the weight after deductions are made. 

517. To find the duty on goods. 

WRITTEN PROBLEMS. 

1. What is the duty at 60% ad valorem on 15640 yards of 
silk that cost in France $1.30 per yard ? 

Explanation. — At $1.30 per Process, 

yard, the cost in France was $20332. || 3Q ^ i^q^q _ |20332 

m, orM of this amount is ^^^33^ ^ ^^ ^ $12199.20 
equal to tne duty. 
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2. Required the duty at 1\ cents a pound on 57 hogsheada 
of sugar imported from Havana, each hogshead weighing 790 
lb., and tare being 75 lb. on each hogshead. 

Explanation. — ^The gross weight, Process. 

450S0 pounds, diminished by the tare, j^q^ v ^7 d-'iO^n Ih 

4275 pounds, gives 40755 pounds, the ~ * 

amount on which duty is charged. 70 X 07 — 'kKilp ll> 

Multiplying the duty per pound by 40756 lb. 
the number of pounds, crives the 

duty. $611.88. *-015 X 40755 = $611,325 

3. What is the duty, at 65^ ad valorem^ on 500 cases ol 
champagne invoiced at 123 a case, there being an allowance of 
2% ioT breakage ? 

4. What is the duty at 36 cents a pound on 75 cases of 
tobacco, each weighing 190 pounds ? 

6. Find the duty at 25^ ad valorem on 360 chests of tea, 
each containing 86 pounds invoiced at 40 cents a pound ? 

6- What is the duty on 860 tons of steel at five cents g 
pound, duty being 25^ ad valorem ? 

7. At a specific duty of $.50 per pound, and an ad valorem 
duty of 25^, what is the duty on tobacco weighing 600 pounds^ 
valued at $1.20 a pound ? 

8. Find the duty on lace valued at $1575, duty being 25^ 
ad valorem. 

9. What is the amount of an ad valorem duty of 15^ on 
goods invoiced at $36875 ? 

10. What is the amount of a specific duty of 45 cents a 
yard and an ad valorem duty of 20^, on 8500 yards of French 
broadcloth invoiced at $3.75 a yard ? 

11. An importer at New York received a cargo consisting of 
875 hogsheads of molasses of 126 gallons each, and 800 hogs- 
heads of sugar each weighing 525 lb. After an allowance of 
14^ on the sugar for tare and of 12^ on the molasses for 
leakage, he paid a duty of 2J cents a pound on the sugar and 
9 cents a gallon on the molasses ; what was the duty ? 



INTEREST. 

518. Interest is money i)ald for the use of money. 

519. The principal is the sum for the use of which inter- 
est is paid. 

520. The amount is the sum of the principal and interest. 

521. The rate is the ,per cent, of the principal paid for 
its use for a given time. The time is one year, unless a longer 
or shorter period is specified. 

522. The legal rate is the rate established by law. 

523. Usury is a rate greater than the legal rate. 

For a table showing the legal Twite In the different states, see Ap- 
pendix, page 341. 

The terms in Interest correspond with those in Percentage, 
as follows : 

The 'principal is the base. 
The interest is the percentage. 
The rate per year is the rate. 

Strictly, the product of the rate per year and the time in 
years corresponds with the rate in Percentage. 

Thus, if the rate is 6% a year, and the time is 2 years 6 months, the 
rate is 2 J times 6%, or 15% ; that is, .15 of the principal equals the 
interest. 

524. There are several methods of computing interest, but 

from the explanation given above of the correspondence of 

terms in Interest and Percentage, it follows that all methods 

depend on the fact expressed in the following formula: 

rate 
Interest = Principal x -zr^ X time in years. 
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METHOD BY ALIQUOT PARTS. 

WRITTEN PROBLEMS. 

535. i. What is the interest on $375 for 3 years 9 monthi 
24 days at %% ? 



Explanation. — llie prin- 
cipal multiplied bj .08 g^ves 
the interest for 1 year, and 
the result multiplied by 3 
gives the interest for 3 years. 
Dividing the interest for 1 
year by 2 gives $15, the in- 
terest for 6 of the 9 months, 
and for the remaining 3 
months the interest is half 
as much as the interest for 
6 months. Since 15 days is 
} of 3 months, \ of $7.50, or 
$1.25, is the interest for 15 



Process. 



.08 




$30.00 = Int. 
3 


for 1 year. 


$90.00 = Int. 
15.00 = « 
7.5.0 = " 
1.25 — " 

•75 = " 


for 3 years 
" 6 months. 
" 3 months. 
** 15 days. 
" 9 days. 



$114.50 = Int. for 3 yr. 9 mo. 24 da. 



days. For the remaining 9 days, y^^ of 3 months' interest is taken, since 
9 days is ^ of 3 months, or 90 days. The sum of all these partial re- 
sults is the interest required. 

Any other convenient aliquot parts might have been taken. Thus, 9 
months is } of 3 years, 15 days is ^^ of 9 months, and 9 days is ^ of 9 
months. 

2. What is the interest on $1600 for 2 months 25 days 
at 1\% ? 



Explanation.— At 1\% the 
interest on $1600 for 1 yr. is 
$120, and ^ of this is the inter- 
est for 2 months. The interest 
for 20 of the 25 days is \ of $20, 
since 20 days is ^ of 2 months. 
Since the remaining 5 days is \ 
of 20 days, $6,667 is divided by 
L The sum of the partial re- 
sults is the interes^*required. 



Process. 



$1600 
.075 



$120.00 = Int. for 1 year. 

$20.00 = Int. for 2 months. 
6.667= " "20 days. 
1.6 66= " '' 5 days. 

$28.33 = '' '' 2 mo. 25 da. 
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Rule. — I. Find the interest on the principaZ for one 
year at the given rate, and multiply this result by the 
time in years^ and then find by aliquot parts the inter- 
est for the months and days given, 

II. Add all these partial results, and the sum wiZl b€ 
the interest required. 

Find the interest on : 

3. $890 for 1 year 2 months 15 days at 6%. 

4' $625 for 2 years 5 months 27 days at S%. 

5. $415.50 for 1 year 7 months 12 days at 10^. 

6. $624.25 for 5 years 5 months 15 days at ^%. 

7. $2250 for 2 years 7 months at 9%. 

8. $618 for 1 year 1 month 20 days at 7i^. 

9. $925 for 3 years 5 months 6 days at b\%. 

10. $580 for 4 years 1 month 24 days at 10^. 

11. $912.60 for 1 year 9 months 10 days at 7^. 

12. $515.80 for 2 years 3 months 3 days at ^%. 

13. $895 for 7 months 27 days at 9^. 

14. $36000 for 24 days at n\%. 

• Find the amount of : 

15. $2787.20 for 5 years 8 months 2G days at h\%. 

16. $4363.20 for 6 years 7 months 25 days at b%%. 

17. $5760 for 5 years 6 months 24 days ait ^%. 

18. $715.50 for 4 years 5 months 23 days at 1\%. 

19. $604.80 for 7 years 3 months 20 days at ^%. 

20. $1120 for 6 years 5 months 24 days at Z\%. 

21. $118.80 for 5 years 6 months 10 days at 5-|^ 

22. $843.75 for 4 years 7 months 16 days at 6|^. 

23. $2952 for 3 years 8 months 27 days at h\%, 

24. $1296 for 11 years 7 months 17 days at 6f^. 

25. $8760 for 3 years 5 months 29 days at 7^^. 

26. $15675 for 2 years 7 months 15 days at 8^. 

27. $26850 for 3 years 3 months 12 days at 9^. 
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SIX PER CENT. METHOD. 

WRITTEN PROBLEMS. 

626. i. What is the in^^erest on $1560 for 6 years 7 
months 28 days at 6^ ? 

Explanation.^The interest Process, 

on $1 fop 1 year at %% is $.06, Int. on $1 for 5 yr. = $.30 
and for 5 years it is $.30. << a « rj jjio.=: 035 
Since the interest on $1 for 1 ,, ,, ,, . *_ ' 
year, or 12 months, is $.06, for "^^ "^- — '^^'^t 

1 month it is ^ of $.06, op $.339| 

$.005. and for 7 months it is j^gg^ ^ 33^2 ^ J5529.88 

$.035. Smce the mterest on $1 "* 

for 1 month, or 30 days, is $.005, for 1 day it is ^V o^ $.005, op $.000J, 
and for 28 days it is $.004|. The sum of these results, or the interest on 
$1 fop 5 yeaps 7 months 28 days, is $.339|, and the intepest on $1560 is 
equal to 1560 times $.330|, op what is the same, $1560 x .339f , equal to 
$529.88. 

Rule. — I. Take 6 cents for each year, 5 mills for each 
month, and \ of a mill for each day ; tJie sum of these 
miU he the interest on $1 for the given tim^e at 6%. As 
many times this quantity as there are dollars in the 
principal will be the interest on the principal for the 
given time at 6%. 

II. For other rates than 6%, divide the interest at 6% 
by 6, and multiply the quotient by the given rate. 

Find the interest on : 

2. $660 for 1 year 6 months at 6^. 

3. $1800 for 1 year 2 months 20 days at Q%. 

4. $2500 for 2 years 4 months 24 days at %%. 

5. $556.50 for 5 years 2 months 12 days at 9%. 

6. $1080 for 6 years 1 month 10 days at 5%. 

7. $4096.64 for 3 years 1 month 15 days at 7|^. 

8. $5840 for 4 years 3 months 18 days at 8^^. 
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9. $650 for 7 years 7 months 6 days at b\%. 

10. $840 for 3 years 5 months 17 days at 6^. 

11. 13604.50 for 5 years 5 months 26 days at lOjg. 

12. $337.50 for 4 years 2 months 20 days at 12^. 

13. $8800 for 3 years 5 months 21 days at ^%. 
14» $1464 for 4 years 4 months 27 days at 7^. 
^5. $181.20 for 6 years 5 months 24 days at %^%. 

16. $360.60 for 1 year 1 month 18 days at 5f^. 

17. $2880 for 2 years 11 months 29 days at ^%. 

18. $156.25 for 3 years 10 months 28 days at 1^%. 

19. $875 for 4 years 9 months 27 days at 4^. 

20. $9850 for 2 years 5 months 17 days at 8^. 

\ 

f 

SPECIAL METHOD FOR DAYS. 

527. The following short method of computing interest 
may be employed to advantage when large sums are borrowed 
for brief periods. 

WRITTEN PROBLEMS. 

1. What is the interest on $60000 for 46 days at %% ? 

Explanation. — At 6% a year Process, 

the interest fop 2 months is J of $600.00 = Int. for 60 da. 

6%, or 1%. Hence 1% or ^, of -^^^- ^ ^^^ 
tlie principal equals the interest 

for 60 days, ^k of $60000 is $600. 100.00= '' '' 10 da. 

For 30 days the interest is i of 60.00 = '' '' 6 da. 

$600. or $300. For 10 of the re- $460.00 = Int. for 46 da. 
maining 16 days it is ^ of $300, 

equal to $100, and for the remainiog 6 days it is yV ^ much as for 60 
days, equal to $60. The sum, $460, is the interest for 46 days. 



Rule. — Take j^ of the principal as the interest at «/# 
for 60 days^ or y^jVir ^f ^^^ principal as the interest for 
6 days, and then by aliquot parts find the interest fc^ 
the given time. "^ 

Note. — For other rates than 6%, proceed as already explained. 
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Find the interest on : 



t. $35000 for 90 da. at 6^. 
3. $75000 for 45 da. at 6^. 
^. $100000 for 80 da. at 7^. 

5. $45000 for 96 da. at 8^. 

6. $68000 for 24 da. at 5^. 

7. $54000 for 15 da. at 6^. 

8. $83400 for 12 da. at 3^. 
^. $92500 for 10 da. at 4^. 



iO. $86500 for 75 da. at 6^. 
11. $975500 for 86 da. at 4^. 
i^. $850600 for 112 da. at 4^. 

13. $956875 for 23 da. at %%. 

14. $3753.75 for 37 da. at 8^. 

15. $168000 for 4 da. at 6^. 

16. $427000 for 9 da. at 3^ 

17. $365000 for 14 da. at 4^ 



EXACT INTEREST. 

538. To compute interest on the supposition that a year 
consists of 360 days, gives results too large. Since 360 days 
is If^, or ^ of a common year, and HJ, or ff of a leap year, 
the interest as found by the ordinary methods must be dimin- 
ished by Tjig or -jir of itself, in order to obtain the ex<ici 
interest. 

Thus, the interest at 6^ on $7300 for 60 days amounts, by the SpediL 
Method for Days, to $78 ; but 60 days is really -f^^ or |f of a year. 
Hence, the equitable interest is $7300 x .06 x ^f = $72. That is, when 
the time is in days, each $73 interest as found by the ordinary methods, 
is $73 by the method of exact interest. 

Note. — The ordinary methods give the exact interest when the time 
ia expressed in years, or in years and aliquot parts of a full year. 

Rule. — I. When the time is in days, diminish the 
interest as found by the ordinary method by -^ of itself 
if the time is a, portion of a common year, or by -^ of 
itself if the time is a portion of a leap year. 

II. When the time is in years, months, and days, or 
in months and days, add the exact interest for the days 
to the interest for the remaining time as found by th$ 
ordinary m^ethod. 



\ 
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WRITTEN PROBLEMS. 

4 

529. 1. What is the exact interest on $28560 for 138 days 

at 6^? 

Process. 

Explanation.— Mnding the $285.60 = Int. for 60 da. 

interest for the given time and 285. 60 = " " 60 da. 

rate by the Special Method for wi ac\ ^_ « « i k j„ 

Days gives $656. 88. Diminish- ^ a c\q u a qa' 
mg this by y^r of itself gives 



the exact interest $647.88. '^^ ) ^656.88 = Int. for 138 da. 

8.998 

$647,882= Exact interest. 
Find the exact interest on : 



5. $186564 for 138 da. at 7%. 

6. $193724 for 197 da. at 4^. 

7. $621400 for 238 da. at 5^. 



g. $95000 for 24 da. at 6%. 

3. $83500 for 38 da. at 6^. 

4. $567500 for 73 da. at 4^. 

8. $8640 for 2 years 3 months 29 days at 6%. 

9. $6240 for 3 years 5 months 27 days at 6^. 

10. $36000 from Feb. 2, 1882, to Oct. 1, 1885, at 6%. 

Explanation. — The interest Process, 

on $36000 for 3 yrs. 7 mo. at 6 % is j^^ n^o. da. 

$7740. The interest on $36000 ^^335 ^^ ^ 

for 29 days, found by the Special - ooa o 9 

Method for Days, is $174 Dimin- 

ishing $174 by ^ of itself gives 3 7 29 

$171.62, the exact interest. Add- ' 

ihg these two amounts together •''''^O = !»*• I^^ ^ yrs. 7 mo. 

gives the exact interest on $36000 171. 62 = Exact int. for 29 da 

for 3 years 7 months 29 days. $7911.62 = Exact interest. 

Note. — In the foregoing example, the difEerence between the dates 
given is found by subtracting as in denominate numbers. For other 
methods, see Appendix, page 337. 

11. $6878400 from Sept. 19, 1885, to July 7, 1886, at b%. 

12. $65000 from Apr. 13, 1881, to July 19, 1881, at 4^. 

13. $14900 from Feh. 13, 1884, to March 19, 1885, at b%. 

14. $23960 from Oct. 20, 1880, to Nov. 8, 1883, at 1%. 
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PROBLEMS IN INTEREST. 

530. To liud. the principal when the interest, rate, 
and time are given. 

WRITTEN PROBLEMS. 

1. What principal in 3 years 4 months 24 days at 7^ will 
give $321.30 interest ? 



Process. 
Int. on $1 = $.238. 



Explanation. — The interest on 
$1 for 3 years at 6% is $.18 ; for 4 

months it is $.02; and for 24 da. it ^qo-. qa . ooo *ioka 
IS $.004. Hence, the interest on f 1 
for 3 yrs. 4 mo. 24 da. at 6% is $.18 + $.02 + $.006 = $.204. At 7% it is 
\ more, or $.238. Since $1 in the given time at 7% will produce $.238 
interest, it will take as many dollars to produce $321.80 as $.288 is con- 
tained times in $321.80, equal to $1350. 

Rule. — Divide the given interest by the interest on $1 
for the given time, and the quotient ivill express the 
number of dollars in the prineipal required. 

Note. — If the amount is given, and not the interest, divide the given 
amount by the amount of $1 at the given rate for the given time. 

£, What principal in 1 year 1 month 12 days at 6% will give 
$104.52 interest ? 

3. What principal in 2 years 2 months 18 days at 6% will 
give $232.75 interest ? 

4. What principal in 5 years 9 months 18 days at S% will 
gain $556.80 interest ? 

5. What sum in 108 days at 6% will gain $195 interest ? 

6. How much money in 2 years 5 months 18 days at 6% 
will give an amount of $16117.92 ? 

7. What principal will in 90 days at 6^% give $151.25 
interest ? 

S, My money in bank at 4^ yielded nje $271.25 interest for 
1 year 3 months 15 days; how much have I in bank ? 
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531. To find the rate wbeu tlie principal, interest^ 
and time are given. 

WRITTEN PROBLEMS 

1. At what rate will $675 give $172.80 in 3 years 2 months 
12 days ? 

Explanation. — The interest Process, 

on $1 for 3 years 2 months 12 days j^^^.^ ^^ g^ _ | ^92, 

at 6% is $.192. and at 1% it is i <. « w _ ^ 009 

as much, or $.032. On $675 for ^/^ — ^•"^'^• 

the given time the interest at 1% $.032 X 675 = $21.60. 

will be $.032x675, or $21.60. If $1 72.80 H- $21.60 = 8. 
$675 produces in the given time 

$21.60 at 1%, to produce $172.80 in the same time will require as many 
times 1 % as $21.60 is contained times in $172.80, equal to 8%. 

Rule. — Divide the £iven interest hy the interest on the 
given principal at 1% for the given time ; the quotieni 
will express the rate required, 

2. At what rate % will $7600 in 2 years 5 months 21 days 
give $1692.90 interest ? 

3. A principal of $5885 on interest for 1 year 3 months 
6 days gained $447.26 interest; what was the rate ? 

4. If $14400 in 5 months 8 days yielded $347.60 interest, 
what was the rate per cent. ? 

5. At what rate per cent, will $17280 in 66 days gain 
$205.92 interest ? 

6. At what rate per cent, will $59860 in 186 days gain 
$1525.20, exact interest ? 

7. When the exact interest on $136510 for 216 days is 
$3635.28, what is the rate per cent. ? 

8. At what rate per cent, will $1240 in 3 years 3 months 
24 days amount to $1486.76 ? 

9. At what rate per cent, will $240000 in 93 days give $310€ 
interest ? 
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532. To find the time when the principal, interest, 
and rate are g^ven. 

« 

WRITTEN PROBLEMS. 

1. In what time will $1960 at 7% give $363.58 interest ? 
Explanation. — At 7fc, the Process 

St^ """tiT T°' '"", "" ♦ISSO X .07 =" $137.20 

$187.20. Dividing the given in- 

terest, $363.58, by the interest $363.58-r-$137.20 = 2^,^^ 
for one year gives the number of ^ fMd J^S- = 2 yrs. 7 mo. 24 da 
years required, equal to 2/^j^ 

years. Reducing ^^gVA ^^ * 7^^^ *® integers of lower denomination by 
the method explained in Art 420 gives 7 months 24 days. 

Rule. — JFH^nd the interest oiv the given principal for 
one year at the given rate ; divide the given interest by 
this interest, and the quotient will he the required time 
in years. Reduce the fraction of a year^ if there be any 
to months and days, 

2. In what time will $284 at 6^ give $38.34 interest? 

3. How long will $3640 at n\% require to yield $982.8G 
interest ? 

J^, In what time will a principal of $3600 at h% amount to 
$4875? 

5. I have $7080 in bank at 4J^ ; in what time will it 
amount to $8850 ? 

ffr My father at his death bequeathed me $5600, with the 
condition that I should not receive it until at h\% it should 
amount to $9450 ; how long before I received it ? 
' 7. Mr. Brown owed a debt of 11260, on which he was pay- 
ing interest at 6-J^; he did not pay the debt until the interest 
on it was $445.90; how long did he owe the money ? 

8, In what time will a mortgage of $3960 on my house 
yield $770 interest, the rate being 5^? 

9. In how many days will $1825 at h% give $18.25, exact 
interest ? 
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PROMISSORY NOTES. 

533. A promissory note is a writteu promise to pay a 
specified sum of money. 

There are several varieties of promissory notes, as demand 
notes, time notes, negotiable notes, etc. 

The foUowii^g is a common form pf promissory note : 

^S73:i%. Jfeiv Torh City, Jan, 29, 1886. 

JVinety days after date I pro?nise to pay William 
ElliSy or order, ei^t hundred seventy-five and Z/^- dolr- 
lars, value received, Richard Proctor. 

Note 1. — In the foregoing note, the words or order make the note 
negotiable ; the absence of the words or order renders a note non-negoti' 
able. A person wishing to transfer a negotiable promissory note to 
another person must indorse it, —that is, he must write his name across 
/he back of the note. Sometimes the words or hearer are used instead 
oif or order. Such a note may be transferred without indorsement. 

Note 2. — A promissory note should contain the words value received ; 
otherwise, the holder may find it necessary to prove that value to the 
amount of its face was given for it. 

The following is the form of a note payable at a bank : 

$2000. J^ew York City, Mar. 5, 1886. 

Sixty days after date, value received, I promise to 
pay to Thomas Hayes, or order, two thousand dollars 
at the Chemical Bank, Edward Phelps. 

Note 1. — The holder of the foregoing note sends it to the Chemical 
Bank for collection. Edward Phelps is notified that the note i 3 there, 
and of the date of its maturity. He is expected to call and pay the 
amount, but is allowed three days of grace beyond the 60 days. 

Note 2. — In most states a note is not legally due until the expiration 
of three days of grace, unless the third is Sunday or a legal holiday : in 
such case, it is legally due the day before. See Interest Laws, p. 341. 
A note without interest, payable on demand, bears interest after demand, 
and a note without interest, due at a specified time, bears interest from 
maturity. 
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534« Plfid the atnounts tliie on tfie foUottHng notes : 

1. A note for t3000, due in 90 dajs, and paid at maturityj 
with interest at b%. 

2. A note for $5600, due in CO days, bearing interest at 6^, 
and paid at maturity. 

3. A note for $7500, bearing interest at 6^, dated July 1, 
1882, due in 30 days, and paid October 16, 1882. 

4. A note for $960.50, dated March 15, 1884, due in 6 
months, and paid March 15, 1885, rate of interest after ma- 
turity being 6^. 

5. A note for $12000, bearing interest at b^%y dtited May 1, 
1886, due in 90 days, and paid at maturity. 



PARTIAL PAYMENTS. 

535. Partial payments are payments in part of a debt; 
or other obligation. 

536. When partial payments are made on a note, the 
amounts and dates of payment, written on the back of the 
note, are called indorsements. 

Unless a note contains the words toith interest, it does not begin to 
draw interest until the note is due. 

537. The Supreme Court of the United States has adopted 
the following rule for Partial Payments : 

UNITED STATES RULE. 

I. Find the amount of the principal to the time when 
the payment, or the sum of the payments, is greater 
than the interest then due. From the amount subtract 
the payment or the sum of the paym^ents, and treat the 
remainder as a new principal, 

II. Proceed in this manner to the date of settlement 
and the last amount will be the sum still due. 
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538. To compute by the United States Rule fox 
partial payments. 

(I.) 
$1000. mw York, Jan, 1, 1884. 

On demand I promise to pay Sheldon 8f Co,, or order^ 

one thousand dollars, mith inteixst at 6%, value received, 

William R, Moinris, 

Indorsements: July 1, 1884, 120; Oct. 1, 1884, $375- 
Jan. 1, 1885, $215.75; Nov. 1, 1885, 1320; March 1, 1886, 
1100 ; May 1, 1886, J25. What was due July 1, 1886 ? 

Process. 

Principal, $1000. 

Int. from Jan. 1, *84, to Oct. 1, '84 (9 mo.), . . . 45. 

Amount, . . -. 1045. 

Sum of 1st and 2d payments, 395. 

New principal, 650. 

Int. from Oct. 1, '84, to Jan. 1, '85 (3 mo.), . . 9.75 

Amount, 659.75 

3d payment, 215.75 

New principal, 444. 

Int from Jan. 1, '85, to Nov. 1, '85 (10 mo.), . . 22.20 

Amount, . 466.20 

4th payment, 320. 

New principal, 146.20 

Int. from Nov. 1, '85, to Mar. 1, '86 (4 mo. ), . . 2.92 

Amount, 149.12 

5th payment, ^ 100. 

New principal, 49.12 

Int. from Mar. 1, '86, to May 1, '86 (2 mo.), - . .49 

Amount, 49.61 

6th payment, 25. 

X'few principal, . • 24. 61 

Int. from May 1, '86, to July 1, '86 (2 mo.), . . . .25 

Bal. due July 1, '86, $24.86 
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WRITTEN PROBLEMS. 

539. (1.) 

$S500. St. Louis, July 1, 1880. 

One year cufler date, I promise to pay John Holmes^ 
or order J two thousand five hundred dollars, value re* 
ceived. Interest at 6%. Henry Smith. 

Indoi-sements : Dec. 1, '81, $750 ; Jan. 1, '82, $465 ; June 
16, '83, $390. What was due Jan. 1, 1884 ? 

2. On a note for $3650, dated Sept. 1, 1882, were the fol- 
lowing indorsements: Jan. 1, '83, $1250; July 25, '83, $45; 
Dec. 25, '83, $975 ; May 1, '84, $600. What was due Jan. 1, 
1885, interest at Q% ? 

3. A note for $1175, dated July 1, 1885, and bearing inter- 
^t at 6^, was indorsed as follows : Oct. 1, '85, $25 ; Jan, 25, 
'86, $195 ; Mar. 1, '86, $465 ; April 16, '86, $400. What waa 
due May 1, 1886 ? 

4' A note for $8960, dated April 15, 1880, and bearing 
interest at b%, was indorsed as follows: Dec. 1, '80, $1000; 
May 16, '81, $950 ; Jan. 28, '82, $1200 ; April 30, '83, $2560 ; 
Dec. 1, '83, $1875. What was due April 15, 1884? 

5. Find what would be due on the note mentioned in the 
preceding example, if the rate were %%. 

6. A mortgage for $9650, dated May 1, 1875, bearing inter- 
est at 6%, was indorsed as follows : Jan. 1, '76, $300 ; June 1, 
'76, $800 ; Feb. 1, '77, $1250 ; July 25, '78, $2250 ; Sept. 22, 
•80, $2000. What was due, Jan. 1, 1881 ? 

.540. To compute by the Merchants' Rule for par- 
tial payments. 

541. In the settlement of notes and other obligationa 
bearing interest, when the time is less than a year, the com- 
putations are frequently made in accordance with the 
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MERCHANTS' RULE. 

I. Find the amount of each of the several payments 
from the time each is made to the date of settlement. 

II. Subtract the sum of these amounts from the 
amount of the obligation from its date to the time of set" 
tlement. The remainder will be the amourvt still due. 

Note. — In this method the exoust interest is usually taken for the pre- 
cise number of days between dates. In the illustrative example the 
ordinary method is employed. 

I. A note for $1200, dated Jan. 1, 1886, and bearing inter- 
est at 6%, had the following indorsements : Feb. 12, ^86^ 
1275 ; March 19, '86, 1320 ; June 16, '86, $412. What was 
due July 1, 1886 ? 

Process. 

Principal, 11200. GO 

Int. from Jan. 1, '86, to July 1, '85 (6 mo.), . . . 36.00 

Am't of 1st paym't on July 1, '86 (139 da.), $281.37 
Am't of 2d paym't on July 1, '86 (104 da.), 325.55 
Am't of 3d paym't on July 1, '86 (15 da.), 413.12 $ 1020.04 

Balance due at settlement, $215.96 

WRITTEN PROBLEMS. 

542. 1. A note for $2500, bearing interest at 6%, and 
dated Jan. 1, 1885, was indorsed as follows: Feb. 23, '85, 
^750; Apr. 29, '85, $500; July 18, '85, $600. How much 
reniaiiied due, Sept. 1, 1885? 

^. A note was dated Oct. 17, '85; face of note, $12500; 
rate 6% ; payments Dec. 12, '85, $4600 ; Jan. 11, '86, $3600 ; 
Jan. 29, '86, $4000. Ho^ much was due July 15, 1886 ? 

3. A note for $3620, dated Jan, 1, 1886, exact interest at 
6%, bore the following indorsements : Feb. 19, $1200 ; Mar 
24, $960. What is due May 1, 1886 ? 
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4. A merchant on Dec. 1, 1880, incurred a debt for goods 
amounting to t6860, and agreed to pay interest at 6^. He 
paid on account, Jan. 16, '81, *2600 ; March 30, '81, $2000 , 
May 12, '81, $1600. How much was due Sept 10, 1881, 
allowing him interest on his payments ? 

5. By the method of exact interest, find the amount due 
May 1, 1886, on a note for $8350, bearing interest at b% and 
dated Sept. 23, 1885, 

Indorsements: Oct. 30, '85, $1800 ; Dec. 31, '86, $4400. 



ANNUAL INTEREST. 

543. If it is stipulated in a note that interest shall be 
paid annually, and it is not so paid, some states allow the col- 
lection of interest on this unpaid interest. 

(I.) 
^IWO. Albany, ^. T., Oct. 1, 1880. 

On demand, for value received, I promise to pay 
John Hajuey, or order, twelve hundred dollars, with 
interest at 6%, payable annually. Cyrus SmMh, 

How much is due Oct. 1, 1885 ? 

Explanation.— The in- Process. 

terest on $1200 each year Prin. $1200 

is $73 ; hence, for 5 years t i. * k ' ocn 

itilfSGO. The first year's J^ * ^^"J/f '"'; ' :, ^JJ ,, 

interest, $72, is on interest ^^^' on $72 for 1 yr. X 10 , 43.20 

for 4 years. In Hke man- Am't due, $1603.20 

ner, the 2d year's interest 

draws interest for 3 years, the third year's interest draws interest for 
2 years, and the 4th year's interest draws interest for 1 year. The inter- 
est on $72 for 4 years and 3 years and 2 years and 1 year is equal to the 
interest on $72 for (4 + 3 + 2 4- 1) years, or 10 years. The interest on $72 
for 10 years at 6 % is $43.20. The sum of the principal, $1200, the inter- 
est on it for 5 years, $360, and the interest on $72 for 10 years, $48.20, is 
$1608.20, the amount due at settlement. 
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1860 COMPOUND INTEREST. 

WRITTEN PROBLEMS. 

544. i. Annual interest being unpaid, what is due on 
$4800 in 4 years at 6^ ? 

^'. What is the amount, annual interest being unpaid, o. 
a debt of $6000 in 6 years at 1% ? 

3. Annual interest being unpaid, what is the amount of a 
note for $5656 due in 7 years at b^% ? 

^. What will be the amount in 8 years, at 6|-^, of $427.50, 
with annual interest unpaid ? 

COMPOUND INTEREST. 

545. Compound interest is interest on both principal 
j»nd unpaid interest. 

546. Interest is generally compounded annually ; that is, 
the accrued interest is added to the principal annually vo form 
& new principal. 

Interest may, however, be compounded semi-annually, 
quarterly, or after other periods agreed upon. 

547. To find the compound interest on a given prin- 
cipal. 

I. Required the compound interest on $500 for 2 years 
5 months 18 days at 6^, interest compounded annually. 

Process. 

Principal for 1st year, $500 

Interest " " " 30 

Principal for 2d year, $530 

Interest " " " 31.80 

Principal for 5 mo. 18 da., ...... $561.80 

Interest " ^^ " 15.73 

Amount of $500 at compound interest, . . $577.53 

Original principal, 500.00 

Interest of $500 for 2 yrs. 5 mo. 18 da., . $77.53 
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Rule. — I. Find the amount of the given principal f of 
the first period for which interest is due. 

II. Find the amount of this sum treated as a princi* 
paZ for the second period, and so continue for each suc" 
cessive period, and for the final portion of a period, if 
any. 

IIL From the final amount subtract the original prin^ 
cipal, and the remainder u/ill be the coinpound interest 

ft 

required. 

Note. — Althoagh compound interest is illegal, it is frequently paid in 
actual business. Savings-banks, for example, add accrued interest to 
money deposited, and regard the sum a& a new prindpaL Annual inter- 
est, also, is a form of compound interest, but it has been legalized in 
some states. ^ 

WRITTEN PROBLEMS. 

548. !• Find the compound interest on $750 for 4 years 
At "7%, interest compounded annually. 

5. What is the compound interest on $460 for 3 years at 
8J^ interest compounded semi-annually ? 

3. What is the interest on 11500 for 2 years at ^%, interest 
compounded semi-annually ? 

^. Mr, Jones deposited $350 in a savings bank, compound- 
ing interest semi-annually ; what amount was due him in %^ 
years at 4i% per annum ? 

6. What is the amount of $148.50 at compound interest 
for 4 yrs, 7 mo. 12 da, at 1%, interest compounded annually ? 

6. Find the amount of $735.60 for 2 yrs. 5 mo. 24 da. at 
8%, interest compounded quarterly. 

7. What is the amount of $1200, at %%, for 2 yrs. 8 mo. 
12 da., compounded semi-annually ? 

Compound interest in actual business is found by means oi 
a table showing the amount of $1 for various times at differ- 
ent rates. For such table, see Appendix, page 342. ^ 
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MISCELLANEOUS PROBLEMS. 

549. i. What is the exact interest, at 5^^, on a note foi 
19600, due in 93 days ? 
^. What principal will give 11701.36 interest in 2 years 

4 months 24 days at 8^% ? 

3. .What is the amount, at 5%, of a note for $18640, from 
June 15, 1881, to April 29, 1885 ? 

Note. — Interest on the basis of 360 days to a year is meant, unless 
otherwise stated. 

4' My son will be of age in 7 years 5 months 21 days; how 
much money on interest at 6% will amount to $10000 when 
he is of age ? 

5. At what rate per cent, will $57600 in 3 yrs. 5 mo. 27 da 
amount to $68661.60? 

6. A debt I incurred 5 years 3 months 15 days ago, on 
which interest at 7% has been accruing, amounts to $2548.975 ; 
what was the original debt ? 

7. How much does the interest at 6% by the Six Per Cent 
Method exceed the exact interest, on $146000 for 245 days ? 

8. By the method of exact interest, find how much is due 
on $6400, in 4 years 3 months 25 days, at 6%. 

9. A man borrowed Jan. 15, 1884, a sum of money which 
at Q% amounted to $1882.72 on the 3d of July, 1886 ; how 
much did he borrow ? 

10. By the United States Rule, find how much will remain 
due, Jan. 1, 1886, on a note, at 6^, for $6500, dated June 9, 
1881, and bearing the following indorsements : Dec. 4, 1881, 
$875; Sept. 27, 1882, $1200; Jan. 16, 1883, $3750. 

11. What principal will give $477.10 interest in 3 years 

5 months 18 days at 7^^ ? 

12. In what time will $4000 at 6^ amount to $4146 ? 




TRUE DISCOUNT. 

The term disooont has already been used to mean a deduction from 
the price asked. When the element of time is considered, the process is 
called true discount or bank discount. 

« ■ 

650. The true present worth of a debt or other obliga- 
tion is such a sum as will, at legal interest, amount to the 
debt or obligation in the given time. 

661. True discount is the amount that must be deducted 
from the face of a note or other obligation in order to give the 
true present worth. 

The terms in Discount correspond to those in Interest as 
follows : 

The present worth is the principal. 

The rate of discount is the rate. 

The discount is the interest. 

The entire debt or obligation is the amount. 

662. To find the discount and present wortli, when 
the debty the rfite of discount and tlie time are given. 

I. Eequired the present worth and discount of a debt of 
$1380 due in 2 years 6 months, discounted at 6%. 

Explanation.— In 2} years, at 6%, Process, 

the amount of $1 is $1.15; that is, 6^x2* = 159^. 

the present worth of $1.15 due m 2i ^ c\^Jr. 15 115 

years at 6% is $1. The present ' i le Z Aionn 

worth of $1380 due in 2i years at $1380-^1.15 — «1^U0. 

6% is equal to as many dollars as $1380— $1200 = $180. 
$1.15 is contained times in $1880, 
equal to $1200. Hence, $1880 less $1200 gives the discount, $180. 
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Rule. — I. Divide the debt by the amount of %1 at the 
given rate for the given time, and the quotient will ex- 
press the number of dollars in the true present worth, 

II. Subtract the present woHh from the entire debt 
and the remainder will be the true discount. 

Note. — When the obligation bears interest, the amount is first found, 
and that sum Is discounted. 

WRITTEN PROBLEMS. 

553. 1, Find the present worth and the discount of a 
debt of $2000 due in 1 year and 6 months without interest, 
the rate of discount being 6%, 

2. What is the cash value of a note for $3600 due in 9 
months without interest, money being worth 5^? 

3. How much should I pay for a claim for $6780, due in 
1 yr. 9 mo., without interest, when money is worth Q% ? 

4. A note for $6000, beaiing interest at 1% and due in 2 
years, is discounted at b% ; what is its pi-esent value ? 

5. What is the present worth of a note for $7500, hearing 
interest at 6^, and due in 3 yrs. 4 mo., discounted at b%'^ 

6. A merchant sells a bill of goods amounting to $9650.80 
on 6 mo. credit ; if money is worth 8^, what should be the 
deduction for cash payment ? 

7. Mr. Brown can buy a house for $7000 in cash, or 
for $7400 on 1 year's credit without interest; which is better, 
and how much, money being worth 6^ ? 

8. I owe a note of $3425.60, payable in 9 months, bearing 
interest at 6^; if the party T owe will discount the note at 
%% for cash payment, what do I gain by accepting his offer, 
money being worth 7^ ? 

0. I hold Mr. Carroll's note for $3600, dated January 8, 
1886, due in one year without interest ; what is its cash value 
July 20, money being worth 6^ ? 

10. A note at Q% for $6400 due in one year is discounted 
at 8^ six months before it is due ; how much is it worth ? 



BANK DISCOUNT. 

554. Bank discount is the amount charged by a bank 
for discounting a note or other obligation, and is equal to the 
interest on the obligation from the date of discount to the date 
of maturity. 

Bank discount is inequitable in the fact that interest is 
charged not on the money actually paid for a note, but on the 
entire fiace of the note. 

This form of discount is called Bank Discount to distinguish it from 
True Discount. 

555. The proceeds is the amount of the obligation less 
the bank discount 

556. After the time mentioned in a note for its payment, 
three days of grace are allowed before the note is legally 
payable. 

A note is not payable at the end of the time specified in 
the note, but at its maturity three days later. 

Note. — When the date of maturity falls on a legal holiday, it is due 
the day before, but in such case, interest or discount is calculated for 
three, not two, days of grace. 

If the time is griven in months, calendar months are meant ; and when 
a note due in a certain number of months is dated on the first or the last 
of a mouthy it is payable on the first or the last of the month, and its ma- 
turity is 3 days later, without regard to the varying number of days in a 
month. 

657. The term of discount is the time from the dat« of 
discount to the date of maturity. 

558. To find the bank discount and proceeds of a 
note. 

I. Required the bank discount and proceeds of a note fol 
11800, due in 60 days, discounted at 6^. 
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Explanation. — ^Finding the in- Process, 

tei-esl on $1800, the face of the $18.00 = Int. for 60 da. 

note, for 60 days plus 3 days of q/x ^^ ^^ Q /la 

grace, gives $18.90, the bank dis- '- — 

count." Subtracting the bank dis- $18.90 = Bank discount 
count from the face of the note 



gives $1781.10, the proceed& 



$1800— $18.90 = $1781.10 



Rule. — I. Find the interest on the face of the note at 
the given rate of discount for 3 days more than the 
note has to run, and the result will he the bank discount. 

II. Subtract the bank discount from the face of the 
note and the remainder ivUl be the proceeds. 

Note. — In the case of an interest-bearing note, treat the amount of 
ihe note at maturity as the eum to be discounted. 
Some banks employ the method of exact interest. 

WRITTEN PROBLEMS. 

559. 1. Find the bank discount and the proceeds of a 
note for $3600, due in 90 days, discounted at 7^?. 

2. Find the bank discount and the proceeds of a thirty-day 
note for $1375, discounted at 6^. 

3. Eequired the proceeds of a four-months note for $7500, 
discounted at 8^. 

4' Find the bank discount on a note for $1650.80, due in 
90 days, dated July 10, and discounted September 5, at 8^. 

$2560.50. J^ew York, Jan. 2, 1886. 

J^inety days after date I promise to pay Chai'les 
Lovell, or order, two thousand five hundred sixty dollars 
and fifty cents, for value received. 

James Burnett. 

Find the proceeds of the foregoing note, if discounted Feb. 
16, 1886, at b\%. 
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6. Find the proceeds of the following note, if discounted 
Apr, 12, at 1%. 

$7805.60, Brooklyn, ^. Y., Mar. 5, 1886. 

Four months after date, for value received, I promise 
to pay Cyrus Eustis, or order, seven thousand eight hun- 
dred five and -f^^ dollars, with interest at 7*/i. 

Win, Edson. 

7. The following note was discounted Jan. 7, 1886, at 8<?, 
Find the proceeds. 

$9375. St. Louis, July 1, 1885. 

One year after date, for value received, I promise to 
pay Henry Schulz, or order, nine thousand three hunr 
dred seventy-five dollars, with interest at 8^C' 

James Rogers. 

8. Find the proceeds and the bank discount of the follow* 
jng note, discounted Apr. 8, 1886, at 7^/. 

$3675.40, Boston, Mass., Oct. 12, 1885. 

J^ine months after date. I promise to pay Hart, 
Lyons 8; Co., or order, three thousand six hundred 
seventy-five and tV^t dollars, ivith interest at 7%. Value 
received. Payable at First JVational Bank. 

David Skillman. 

560. To find the face of the note, when the pro- 
ceedSy rate, and time are given. 

I. For what amount must a note be drawn, payable in 90 
days, so as to yield $1500 proceeds when discounted at %% ? 

Explanation. ~ The Process, 

bank discount on $1 for ^.r^^i-i- j» i *.i » /%r»T 

93 days is $.0155, and *-^^^^ = discount on $1 for 93 da. 
the proceeds, $.9845. $1 — $.0155 = $.9845 = proceeds of $1. 
Dividing the given pro- $1500-f-.9845 = $1523.616, face, 

ceeds, $1500, by the 

proceeds of $1, gives a quotient expressing the number of dollars in 
the face of the note to be drawn, equal to $1523.62. 
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Rule. — Divide the given proceeds by the proceeds of $1 
for 3 days more than the given time, and the quotient 
mill express the number of dollars in the fojce of the 
note, 

WRITTEN PROBLEMS. 

561. 1. Find the face of a note due in 60 days, such 
that if discounted at 6^ the proceeds shall be $2400. 

2, Mnd the face of a note due in 6 mo., whose proceeds 
when discounted at 9^ will be $896. 

3, I owe a debt of $3500, which I wish to pay with the 
proceeds of a note for 30 days, discounted at a bank where 
the method of exact interest is employed, and whose rate of 

discount is 6^; what must be tlie face of the note? 

>^. Find the face of the note whose date is Jan. 7, 1886. 
time, 90 days; proceeds, 11875; date of discount, Feb. 27, 
rate, 6^. 

«?. What is the face when the date of the note is Feb. 17, 
1886; proceeds, $9260; date of discount, Apr. 7; time, 
3 months; rate, 6^ ? 

6. The proceeds being $4236 ; time, 1 year ; date, Oct. 18, 
'85 ; date of discount, April 29 ; rate of discount, 10^ ; find 
the face of the note. 

7. How much less is the face of a note without grace, which 
will yield by equitable discount $3000, than one whose pro- 
ceeds when discounted at a bank shall be the same sum, if the 
time in both cases is 1 year, and the rate of discount 9^ ? 

8. Write a note due in 90 days which if discounted at a 
bank at \% a month will yield $2750 proceeds. 

9. A note bearing interest at 5^, due in one year, and dated 
January 1, 1886, yields $8375.60 when discounted at a bank 
May 1, at 6^. Find the face of the note, and write the note. 

10. What is the face of a note bearing interest at 7^, and 
having 60 days to run, that will yield $4800 if discounted at 
date at 6^ ? 



EXCHANGE. 

562. Exchange is a method of paying debts in distant 
places by bills of exchange or drafts. 

Exchange is of two kinds — domestic exchange and foreign 
exchange, 

563. Domestic or inland exchange is exchange be^ 
tween different parts of the same country. It is accomplished 
by means of drafts. 

564. Foreign exchange is exchange between different 
countries. The instrument employed is called a bill of 
exchange. 

[For foreign exchange, see Appendix, p. 344.] 

565. A sight draft is a draft payable on presentation. 

566. A time draft is a draft payable after a specified 
time, usually 30, 60, or 90 days. In some ])laeos three days of 
grace are allowed on time drafts. 

Exchange X^dt a premium when a draft costs more than its face, and 
at a discount when a draft costs less than its face. 

667. The following is the usual form of a sight draft : 

^900. JVew York, Jan. 5, 1886. 

At sight, pay to the order of Henry Hayes, nine hun- 
dred dollars, value received, and charge to the account of 

Charles Spencer, 

To William J. Rose, San Francisco, Cal. 

568. Discount is allowed on time drafts as on promissory 
notes. It is computed on the amount or face of the draft. 
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569. To find the cost of a sight draft. 

L Beqnired to find the cost of the following draft at 1^ 
premium : 

$2000. Philadelphia, Mar, 1, 1886. 

At sight, pay to the order of Joseph Card, two thou* 

sand dollars, value received, and charge to my a4)€ount 

Ricliard Felton. 
To John S. Lang, Chicago, HI. 

Explanation. — The face of the Process, 

draft, $2000, multiplied by .01, gives |2000 X 01 = $20 
the premium ^ The premiumadded ^^^^^ ^^0 = $2020. 
to the fkce of the draft gives $2020, the ^ 

cost of the draft. 

Rule. — ^I. Multiply the face of the draft by the rate 
9f premium or discount, and the result will he the pre- 
mium or discount, 

II. The sum of the face and the premium, or the dif- 
ference between the face and the discount, will be the 
cost of the draft, 

WRITTEN PROBLEMS. 

570. 1. What is the cost of a sight draft on St. Louis for 
$3650, at 1% premium ? 

2. How much will be the cost of a sight draft on New Or- 
leans for $8690, at ^% discount ? 

3. The face of a sight draft is $4375.^0, discount 1|^; 
what is the cost ? 

4' Face of sight draft, $7268.40 ; premium, 11%; what la 
the cost ? 

5. How much will it cost me to pay a bill of $6376.80 in 
Denver, exchange being at H% premium ? 

6. What must I pay for a draft on San Francisco for $4640^ 
exchange being at j^% discount ? 
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571. To find tlie cost of a time draft. 

1. Eequired to find the cost of the following draft at IJ^ 
premium, interest being 6^. 

$3600. Brooklyn, JV. T., Jan. 11, 1886. 

Sixty days after sight, pay to James /. White, or order, 
three thousand six hundred dollars, value received, and 
charge the same to my account, Horace Waters. 

To Pearce, Wagner ^ Co., Cincinnati, Ohio, 

Explanation. — The intei^st Process. 

on $3600 for 63 days is $37.80. $3G00-$37.80 = $3562.20 

Subtracting $37.80 from the ^ ^^ ^^ 

face of the draft gives $«3562.20, ^ ^ * ^ 

the present worth of |3600 *3562.20 + *45.00 = $3607.20 

payable in 60 days with 3 days 

of grace. Increasing this sum by the premium, which is 1 J % of $360(1 

or $45, gives $3607,20, the cost of the draft. 

Rule. — ^I. Find, by the method of hank discount, the 
proceeds of the draft for the given time and rate. 

II. Increase this result hy the premium, computed on 
the face of the draft, or diminish it hy the discount, and 
the result will he the cost of the draft. 

WRITTEN PROBLEMS. 

573. 1. Find the cost of a draft for $6600, payable 30 days 
after sight, at a premium of }^, money being worth 6%. 

2. What is the cost of a draft for $6000, payable in 90 
days, discount \\;%y money being worth 8^ ? 

3. When exchange is at \\% premium, and interest 6^, 
what must I pay for a draft for $8320, payable in days ? 

^. What is the cost of a draft on Denver for $12620, pay- 
able in 90 days, premium being \\% and interest 6^? 

5, The face of a draft payable 30 days after sight is $7560 
what is its cost, discount being \% and interest 6^? 
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573. To find the &ce of a draft. 

I. What is the face of a sight draft which cost $50001 
exchange being at ^% discount? 

Explanation. — The discoant sob- Process, 

tracted from $1.00 gives $.9925, tlie $1.00— $.00| = $.9925 

^* ^^ r±,^'^^ ""^ *^' '"^'^ f " I5000-.9925 = $5037.78 
viding $5000, tne money paid for 

the draft, by .9925, gives $5037.78, the face of the draft. 

n. Eequired the face of a draft payable in 60 days, costing 
$5000, premium being 1% and interest 6%. 

Explanation. — The proceeds of Process. 

$1, discounted at 6 % for 63 daysis $1.00— $.0105 = $.9895 
$.9895. This amount, increased $.9895 + $.01 = $.9995 

^L^^ ^^^"^'"Tc """"^l'. fT I5000-V-.9995 = $5002.50 
$.9995, the cost of each $1 of the 

face of the draft. The cost of the draft, $5000, divided by the cost of $1 

of the face, gives the face of the draft, $5002.50. 

Rule. — Divide the cost of the draft by the amount 
required to pay for $1 of its face. 



WRITTEN PROBLEMS. 

674. i. A draft due 90 days after sight costs $1200; 
exchange being \% premium, and interest 6%, what is its face? 

2, A draft due 60 days after sight, with wiiich to pay a debt 
in Omaha, cost me $5630 when exchange was at \% discount 
and interest at 6^ ; what was the amount of the debt? 

3, Find the face of a sight draft costing $329.75, when ex- 
change was ,t \\% discount ? 

^. What is the face of a sight draft that can be purchased 
for $964.80. when exchange is at \% premium ? 

6. If a draft payable 30 days after sight costs $3200 when 
exchange is at \\% discount and interest 8^, what is its face I 
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EQUATION OF PAYMENTS. 

575. Equation of payments is a method of finding a 
time when several sums, due at different times, may be paid in 
one payment, without loss to either debtor or creditor. 

The time for such payment is called the equated or aver- 
age time of payment. 

576. The term of credit of a debt is the time it has to 
run before coming due. 

677. The average term of credit of several debts due 
at different times is the period at the end of which they may 
equitably be paid together. 

578. To iiud the average term of credit aud tlie 
equated time of several debts. 

I. A owes B $800, of which $300 is due in 4 months and 
$500 in 6 months ; in what time must A pay the whole at 
once, so that neither may lose ? 

Explanation. — If A makes the first payment Process. 

immediately, he loses the use of $300 for 4 ^ w ^qq __ ^200 

months, equal to $1200 for 1 month. To pay « - ^^n QOOO 

the $500 immediately, he loses the use of it for 

6 months, equal to a loss of $3000 for 1 month. 800 ) 4200 

A loss of $1200 for 1 month and of $3000 for 5^^ 

1 month make together a loss of $4200 for 1 

month. To avoid this loss, A must retain the si^SOO for as many months 
as 800 is contained times in 4200, or 5} months. The payment of the 
entire amount at this time is equivalent to the payment according to the 
agreement, and neither party loses. 

II. Find the equated time for paying $300 due May 1, $400 
due June 15, and $600 due July 1. 
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Explanation. — Assuming the three pay- Process. 

ments all to be made when the first pay- ^ 300 = C - 

ment is due, that is, on May 1, the loss to ak ^ j^/\/\ 18000 

the debtor will be nothing on the first pay- ^^ -,^^ qaaaa 

ment. On the second payment, he will - 

lose the use of $400 from May 1 to June 15, 1300 ) 54600 

45 days, equal to a loss of $18000 for 1 7^^ 
day. On the third payment, he will lose 

the use of $600 from May 1 to July 1, 61 ^^ days' after May 1 i» 

days, equal to a loss of $36600 for 1 day. June 12. 
The sum of these losses is equal to the loss 

of $54600 for 1 day. The debtor is entitled, therefore, to the use of the 
sum of $300, $400, and $600, or $1300, as many days as $1300 is con- 
tained times in $54600, equal to 42 days. 42 days after May 1 is June 
12, the equated time of payment. 

Rule. — Find the tiine that each debt has to run, 
counting from the earliest date when a debt is due, and 
multiply each debt by its term of credit thus found. 
Divide the sum of the products by the sum of the debts, 
and the qijuotient will express the time after the earliest 
date for the paym^ent at once of the sum of the debts. 

Note 1. — The same result is obtained by finding the interest at any 
convenient rate on each debt for its term of credit as found by the rule, 
and dividing the sum of the interest by the interest on the sum of the 
debts for one day, if the terms of credit were expressed in days, or for 
one month, if in months. 

Note 2. — When the equated time contains a fraction of a day, it is 
called 1 day, if equal to ^ a day or more ; if less, it is disregarded. 

Note 3. — The equated time may be found by using the latest date 
instead of the earliest, and counting the time backward instead of for 
ward. 

WRITTEN PROBLEMS. 

679. i. A owes B $500 due in 4 months, $800 due in 9 
months ; when may he equitably pay both debts at once ? 
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5. John Smith hought, April 1, three bills of goods from a 
merchant of Boston ; a bill of 1^800 on 3 months' credit, $1200 
on 5 months' credit, and $1600 on 9 months' credit ; what is 
the equated time of payment ? 

3. I bought goods for $600, $900, and $1500, due in 30. 
60, and 90 days respectively from June 15, 1885 ; what is th* 
equated time, of payment ? 

4. "On Jan. 1, 1886, A owes B $3000 due in 9 months, $50011 
due in 12 months, and $8000 due in 15 months; what is the 
equated time of payment? 

6. Bought goods as follows: Jan. 6, '86, for $875, due in 
30 days ; Feb. 10, '86, for $1250, due in 45 days ; March 12, 
'86, for $1860, due in 60 days. What is the equated time of. 
payment ? 

6. Required the equated time of the following bills, each on 
m days' credit: April 5, '86, $1650; April 24, '86, $2040; 
May 13, '86, $1865 ; May 27, '86, $1480. 

7. What is the equated time of the following bills : Jan. 14, 
'86, $875 on 30 da. Jan. 22, '86, $930 on 60 da. March 22, 
'86, $1800 on 60 da. Apr. 20, '86, $3600 on 90 da. ? 

8. A buyer agreed to pay for a house $6750, as follows 
$1000 at the time of purchase ; $2000, 3 months after the first 
payment; $2500, 6 months after the second payment, and the 
remainder 1 year after the third payment. How long after 
the time agreed upon for the first payment could he equitably 
pay the whole amount ? 

9. What is the equated time of the following bill ? 





Samuel Colton, 








To Park & Tilford, Dr, 


1886. 








Jan. 7 


To Mdse. on 30 days' credit, 


$275 




Feb. 15 


(( (( (( <IA (( (( 


960 




Feb. 26 


n (< it go *t 


1375 




Mar. 19 


tt tt It afi t< ti 


1060 
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580* To find the equated time for the settlement 
of an account in which there are both debit and credit 
entries. 

What is the equated time for the settlement of the fol- 
lowing account ? 

Dr. George M. Smith. Or. 



1886. 






1886. t 




Jan. 19 


To mdse. @ 60 da. 


$500 


Mar. 25 I By cash, . . . 


$400 


Feb. 26 


(1 it tt go (( 


1200 


Apr. 15 1 " " ... 


1000 


Mar. 22 


« u a 30 u 


800 


Apr. 29 


• • • 


300 



Process by Products. 



March 20, 500 x = 





March 25, 


400x 5- 


2000 


May 27, 1200 x 68 = 


81600 


April 15, 


1000x26 = 


26000 


April 21, 800 X 32 = 


25600 


April 29, 


300x40 = 


12000 



2500 
1700 

800 



107200 
40000 

) 67200 



1700 



84 



40000 



Average term of credit is 84 days. 

Equated time is 84 days after March 20, or on Jurhe 12. 

Process by Interest. 



Due. Prin. Time. Int. 

Mar. 20, $500 68 da. $5.66f 

May 27, 1200 " 

Apr. 21, 800 36 " 4.80 



$2500 
1700 



$10.46} 



Paid. Prin. Time. 



Int. 



Mar. 25, 
Apr. 15, 
Apr. 29, 



$400 

1000 

300 

$1700 



63 da. $4.20 



42 '• 

28 '* 



$800 
Int. for 1 da. on $800 = $.13J ; 



7.00 
1.40 

$12.60 
10.46} 

$2.1Si 



$2.18i-i-$.13i = 16. 



16 days after May 27, or June 12, is the equated time. 
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Explanation. — In tlie Methrxl by Products, either the earliest or the 
latest date at which a debt I>ecomes due or n payment is made is selected 
"%» the d4ite of reference. In this case, the earliest is taken, March 20, the 
time when the bill of Jan. 19 is due. The bill of Feb. 26 is due May 27. 
68 days after the date of reference. That is, the purchaser is entitled to 
the use ot $1200 worth of goods for 68 days from the date of reference, 
equal to the use of (81600 worth for 1 day. In like manner he is en- 
titled to the use of fSOO worth for 32 days, equal to $25600 worth for 
1 da. These together amount to $107200 for 1 da. 

On the other hand, the seller has lost the use of $400 for 5 days after 
the date of reference, equal to the use of $2000 for 1 day. In like man- 
ner, he has lost the use of $26000 for 1 day, and of $12000 for 1 day. 
These losses aggregate $40000 for 1 day. Deducting the loss of the seller 
from the claim of the buyer leaves a claim for the latter of $67200 for 
1 day. Hence, he should retain the $800 yet due until this claim is can- 
celed, that is, as many days after the date of reference as $800 is con- 
tained times in $67200, equal to 84 days. 

In the Method by Interest, May 27 is selected as the date of reference, 
that being the latest date at which any debt becomes due. Interest is 
computed on each debt from the time when it is contracted until it is 
due. In like manner interest is computed on each payment from the 
time it is made to May 27. The rest of the process is obvious. 

Note. — The cash balance of an account is the sum which paid on the 
day of reference will exactly balance the account. In the example 
above, the cash balance on May 27 is the true present worth of $800 pay- 
able June 12, or in 16 days. Reckoning at 6% it is $800-s-1.002| = 
$797.87. 



Find the equated time and the cash balance of the follow^ 
ing accounts. 



Dr. 



John E. Dean. 



Or. 



1886. 












Jan. 5 


To mdse. @ 3 mo. 


$900 


Feb. 1 


By cash, . . . 


$700 


Jan. 20 


« « ti A >« 


1200 


Feb. 25 


it tt 

• • • 


1000 


Feb. 27 


(( <i u a It 


1800 


June 24 


• • • 


2200 


Mar. 31 


tt u <( g (( 


1200 


July 1 


m ■ • • 


500 



^68 
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(3.) 



Dr. 


William Corbin. 


Or. 


1882. 


. 




1882. 






Apr. 1 


To mdse. @ 90 da. 


1800 


May 20 


By cash, . . . 


12000 


May 16 


if ti ti go <i 


1600 


June 80 


If (( 

• ■ • 


600 


June 25 


tt H tt Q<\ it 


1500 


Aug. 10 


• ■ • 


1200 


Sept. 12 


n M i( 30 *t 


2000 


Sept. 20 


• » • 


1400 



{4-) 



Dr. 


LUTHEB 


. Speck. 




Cr. 


1878. 




' 


1878. 






May 1 


To mdse. @ 90 da 


$2000 i 


June 1 


By cash, . , . 


$4000 


June 21 


tt tt tt QQ tt 


3000 


June 20 


ti ti 


6000 


July 15 


tt tt it 00 " 


4000 


Aug. 80 


i< «( 


1000 


July 30 


" 90 " 


5000 


Sept. 15 


t( tt 


4000 


Aug. 10 


a tt tt 30 « 


6000 


Nov. 10 


<i tt 


2000 



Dr. 



{5.) 
John White. 



Or. 



1880. 






1880. 






Oct. 10 ' To mdse. @ 90 da. 


$600 


Nov. 1 


By cash, . . . 


$500 


Nov. 1 " " "60 *' 


900 


Nov. 29 


• • • 


1000 


Nov. 15 " •• " 30 " 


1600 


Dec. 20 " " ... 


1000 


Dec. 20 * 60 " 


1200 


1881. 






1881. 




Jan. 20 


'• mdse. @ 30 da. 


1400 


Jan. 15 * 30 " 


1800 


Feb. 10 


" cash, . . . 


1200 



Dr. 



(6.) 
Harrison Oswald. 



Or. 



1884. 






1884. 






July 10 


To mdse. @ 30 da. 


$860 


July 20 


By cash, . . . 


$500 


Aug. 15 


ti a u 00 tt 


1540 


Aug. 25 


* " note @ 60 da. 


2000 


Sept. 20 


H tt tt AA tt 


600 


Nov. 30 


" cash, . . . 


500 


Oct. 25 


ti ti u 00 " 


820 


1885. 






Nov. 30 


,t it ti 30 « 


1240 


Jan. 5 


• • • 


600 








Feb. 10 


CI €i 

• • • 


700 



* Find the proceeds if discounted at a bank at 6 J?;. 
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REVIEW QUESTIONS. 

581. Percentage. — Define percentage. Rate. Base. Giv« 
the three cases of percentage. What is meant by a deduction of 40% 
and 10% ? 

Define profit and loss. What terms in profit and loss correspond tc 
those in percentage? 

What is commission? What is an agent? Give the terms in com> 
mission equivalent to those in percentage. 

What is insurance? The premium? The policy? Give the terras 
corresponding to those in percentage. 

Define tax. Poll tax. In taxes, what is the base? Tlie rate? The 
percentage ? 

What is a corporation? What is stock? What are bonds? 
Coupons ? When is stock at par ? Below par ? At a premium ? What 
is a stock broker ? What is brokerage ? On what is it calculated ? 

Define customs. What is a specific duty? An ad valorem duty? 
Tare ? Leakage and breakage? 

Define interest. The principal. The amount. The rate. What is 
usury? In interest, what is tlie base? The percentage? The rate? 
ftive the rule for the method of interest by aliquot parts. The six per 
cent, method. The special method for days. Explain in what respect 
exact interest differs from ordinary interest. Give the rule for exact 
interest. What are the three problems of interest? 

What is a promissory note ? A negotiable note? Why are the words 
wxlue received put in notes ? What is meant by the maturity of a note ? 
When is a note legally due ? What is meant by daysi of grace f 

What are partial pajrments? Indorsements? Give the United States 
Rule. The Merchants' Rule. 

What is annual interest? Compound interest? 

What is true discount ? Define true present worth. Bank discount. 
Proceeds. 

What is exchange ? Define the two varieties. What is a sight draft 1 
A time <lraft ? 

What is equation of payments? What is the date of reference? 
Term of credit? Equated time? What two methods of equation of 
payments are given ? What date is convenient as the date of reference t 
Give the rule for equation of payments by the method of products. 



1 
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RATIO. 

582. Ratio is the relation of one number to another oi 
the same kind, and is expressed by the quotient pf the first 
number divided by the second. 

^ Thus, the ratio of 10 to 5 is 10-5-5 = 3 ; of $4 to $12 is $4-^$12 — f 

583. The ratio of one number to another is indicated by 
a colon ; so used, the colon is a substitute for the sign of 
division. 

Thus, the ratio of 6 to 3 is written 6 : 3 j and it is read, the rati^ of 6 
to 3. 

584. The terms of a ratio are the numbers that are 
compared. The first term is called the antecedent and i^\e 
second the consequent. 

585. The terms of a ratio together form a couplet. 

586. A simple ratio is the ratio of two numbers. 

Thus, 5:9, 8 yds. : 12 yds., 12 men : 3 men, are simple ration. 

587. A compound ratio is a ratio formed by the combi- 
nation of two or more simple ratios. A compound ratio may 
be reduced to a simple ratio whose antecedent and consequent- 
are respectively the products of the antecedents and the conse- 
quents of the compound ratio. 

2 • 4 ) 
Tims, R ! Q [• is a compound ratio. Reduced to an equivalent simple 

ratio it is 5 X 2 : 4 X 9, or 10 : 36. 

588. Since a ratio may be expressed as a fraction whoee 
numerator is the antecedent, and its denominator the conse- 

r quent, of the ratio, it follows that the principles applicable "^ 
p fractions are applicable also to ratios. 



• — 
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Princkples. — T. Midtlplying the antecedent or divid- 
ing the consequent of a ratio by athij nainher multiplies 
the value of the ratio hy that number. 

II. Dividing the antecedent or multiplying the conse- 
quent of a ratio hy any number divides the value of the 
ratio by that nurnber. 

III. Multiplying or dividing both terms of a ratio by 
any nuinber does not change the value of the ratio, 

ORAL EXERCISES. 

689. i. What is the value of 6:3? Of 10 : 2? Of 
9:3? Of 12:4? 

2. What is the value of 4 : 8 ? Of 3 : 12 ? Of 7 : 21 ? 
Of 10 : 50 ? 

3. Find the value of 10 : 12. Of 12 : 10. Of 8 : 12. Oi 
15 : 9. Of 18 : 12. Of 100 : 60. Of 40 : 28. 

4. What is the value of 2 ft. : 1 yd. ? Of 40 min. : 1 hour? 
Of 1 T. : 15 cwt? Of li bu. : 5 pks. ? 

5. What is the value of 2^:5? Of $3:*1.50? Of 
li%' : 6^? Of 3i lb. : 4 1^>- ? Of ? 2 : 3 1 3 4 ? 

6. Find the ratio of | : |. Of | : If Of | : f . Of f : f. 



7. Express as simple ratios and find the value : 



Q^ 2 : 3 ) Q^ *5 : *12 ) ^^ 4^ : 8| | ^, 2^ : 5 



8, What is the value of a compound ratio formed of the 
simple ratios, 2:4, 6:3 and 8:4? Of 2 : 3, 5 : 9 and 
12:4? 

9, The value of a ratio is 5, and the antecedent 10 ; what 
is the consequent ? 

10, The value of a ratio is 4, and the consequent is 3 ; 
what is the antecedent ? 

11, What ratio will express the comparative value of 2 
pounds of coffee and 5 pounds of coffee of the same quality ? 
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272 PROPORTION. 

12, What ratio will express the comparative amount of 
work a man can do in 12 days and the amount of work he 
can do in 3 days? 

13. Write three ratios, each equivalent to 2 : 3. Thtee, 
each equivalent to 5:3. 

14' Write three ratios, ea<5li having a value of f. A value 
of If Oflf. Of .5. 



PROPORTION. 

590. Proportion is an equality of ratios. 

Thus, 2 : 4 = 3 : 6 is a proportion. It is read, 2 is to A: as ^ is to Q, Cft, 
The ratio of2to4i is equal to the ratio of 3 to 6. 

591. The equality of ratios is usually indicated by a double 
colon. 

Thus, 3 : 9 : : 2 : 6, and 3:9 = 2:6, are equivalent expressions. 

593* The antecedents and the consequents of a pro- 
portion are respectively the antecedents and the consequents 
of the ratios composing the proportion. 

Thus, 3 and 2 are the antecedents, and 9 and 6 the consequents of th« 
preceding proportion, and of the ratios forming it. 

593. The extremes of a proportion are the first and fourth 
terms, and the means are the second and third terms. 

Thus, in the proportion 2:5 : : 4 : 10, the extremes are 2 and 10, and 
the means are 5 and 4. 

594. Three numbers are in proportion, when the first is to 
the second as the second is to the third. In such case, the 
second is the mean proportional between the other two. 

Thus, in the proportion 2 : 4 : : 4 : 8, 4 is a mean proportioiial b» 
tween 2 and 8. 
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595. Since |^ = 4 : 3, and | = 8 : 6 ; and since ^ = f , 

4:3 :: 8:6. 

That is, The equality of two fractions may he indicated 
by a proporUon. 

An inspection of the foregoing proportion will show the 
correctness of the following 

Principles. — T. In any proportion, the product of the 
means is equal to the product of the extremes. 

II. Either extreme is equal to the product of the means 
divided by the other extreme, 

III. Either mean is equal to the product of the ex- 
iremes divided by the other mean, 

596. Proportion may be simple or compound. 



SIMPLE PROPORTION. 

597. A simple proportion \b a proportion composed of 
two simple ratios. 

Thus, 3 : 5 : : 9 : 15 is a simple proportion. 

698. To complete a proportion when one term is 
missing. 

I. Required to find the term indicated by x in the following 
proportion : 25 ; 35 : : 45 : x. 

Explanation. — Since either extreme is Process, 

equal to the product of the means divided i q 

by the other extreme, the extreme whose $$ x 4$ 

place is filled by x is found by dividing ^ "^ f^ ~ ^^ 
the product of the means, 35 and 45, by 
the other extreme, 25, giving 63 as the 
extreme required. 



'7- 



35-0 



^ 



/ 
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PROPORTION 



11. Eequired to find the missing term in the proportion, 
h'.x : : 125 : 150. 



175 :x 

Explanation. — Since either mean 
is equal to the product of the extremes 
divided by the other mean, the mean 
^vhose place is filled by x is found by 
iividing the product of the extremes, 
175 and 150, by the other mean, 125, 
giving 210 as the mean required. 



X = 



m 



Process, 
so 



m 



= 210. 



699. Complete the following proportions: 



11, i'.x :: 55:49{. 

12, X : 8.37 : : f : 4.65. 
^3. 5^ yds. : x yds. : : $4 : 
14, 85 : 120 : : a; : 144. 

13, $9.20 : $a; : : 161 : 217. 

17, 5.5 :a; :: 6.5: 14.3. 

18. $7.50 : $9.50 :: $x: $5.70 

19. 28^ : 22f : : a: : 27f 

20, 46f : 22.4 :: x: 16.8. 



I. A man in 15 days can earn $41.25 ; in how many days 
can he earn $68.75 at the same wages? 

Process. 
$41.25 : $68.75 : : 15 da. : a; da. 



1. 


6 : 14 : : 9 : a;. 


B. 


15 : 100 : : 12 : x. 


3. 


x:Zb :: 14:70. 


4- 


a; : 154 : : 6 : 84. 


5. 


15 : 195 : : a; : 65. 


6. 


5.2 : 3.64 :-. x: 44.1. 


7. 


4.45: a; :: 1.15: 1.38. 


8. 


$17 : la; : : 44 : 55. 


9. 


a; : 39 : : $5.26 : $7.89. 


10. 


1^ : 4 J : : f : a;. 



Explanation. — Since only 
like numbers can be compared, 
the two sums of money will 
form one couplet of the pro- 
portion, and the two periods 
of time (one given and the 
other indicated by x) will form 



80 



= 25da. 



the other couplet. The money earned in 15 days is made the antece- 
dent in one couplet, and the time required to earn it the antecedent in the 
other. If $41.25 were made a consequent, then would 15 days also be 
made a consequent. 

After the proportion is correctly written, the operation consists in 
multiplying the means together and dividing by the given extreme. 
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Rule. — I. Write for the third term the number that 
is of the same kind as the answer. 

II. // the answer is to be greater than the third terrn^ 
write the less of the two remaining numbers as the 
first term, and as the seeond term if the answer is to be 
smaller than the third term. 

III. Multiply the means together, and divide the 
product by the given ejctreme, and the result will be the 
answer. 

WRITTEN PROBLEMS. 

600. i. If 5 barrels of flour cost $30, what will be the 
cost of 18 barrels? 

J?. In how many days can 12 men dig a trench, if 15 men 
take 32 days to dig it ? 

3. If 145 will pay for 18 barrels of apples, how many barrels 
will $75 pay for ? 

^. An express train runs 315 miles in 7 hours; how far, 
at the same rate, will it run in 9i^ hours ? 

6. I gain $987.30 on a certain investment in 1 year 3 
months ; how much should I gain on it in 5 years 5 months ? 

6. A pedestrian travels 264 miles in 8 days ; at this rate, 
how far could he travel in 15^ days? 

7. The interest on a certain sum of money for 19 months 
was $589 ; how much would it be for 12 months ? 

8. How far can a man walk in 23 days if he can walk 253 
miles in 11 days ? • 

9. If 75 pounds of sugar cost $6, what will be the cost 
of 95 pounds ? 

10. If my horses eat 9 tons of hay in 24 weeks, how long 
will 15 tons last them ? 

11. How long will it take 12 men to do a piece of work 
that can be done by 18 men in 8 days? 

1^. How many days will 196 pounds of flour last a family 
that consumes 100 pounds in 25 days ? 



1 
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* 

13, How long will provisions sufficient for 165 men 35 
days last 105 men ? 

IJf- If 1 paid 131.25 for 25 yards of carpet, what should I 
pay for 41 yards of the same kind of carpet ? 

15. In 12 years I saved $5730 ; at that rate, how much 
could I save in 27 years ? 

16. A steeple 120 feet high, cast, at a certain time of day, a 
shadow 96 feet long ; what would be the length of the shadow 
if the steeple were 150 feet high ? 

17. If 15 men can do as much work as 25 boys, how many 
boys would it take to do as much work as 36 men ? 

18. If 25 bushels of wheat cost as much as 40 bushels of 
rye, how many bushels of rye will cost as much as 60 bushels 
of wheat ? 

19. How many acres of land can be bought for $5232. if 
145 acres are worth $7902. 50 '? 



J 



COMPOUND PROPORTION. 

601. A compound proportion is an expression of the 
equahty of two ratios, one or both of them compound. 

2*3) 3*4^ i2'3 

Thus, a\k\ '' 24 : 45, and 4 '. 5 f * • j o .* jn » ^^^ compound pro- 
portions. 

I. If 5 men in 18 days can earn 1275, how much can 12 
men earn in 15 days ? 

Explanation. — Since the answer Process, 
is to he dollars, $275 is made the 5 • 12 ) 
third term. Since 12 men will earn 1 q . 1 ^ f * * *275 : $X 
more than 5 men, the smaller num- 
ber, 5, is made the first term of the * ^ 
couplet expressing men ; and since ^ X i> X ^i __ ^^^q^ 
!ess money can 1x3 earned in 15 days p X i" 
than in 18 davs, 18 is made the first "^ 
term of the couplet expressing days. Tliat is, the terms of each simple 
riitio are arranged as if the answer depended on it alone. 
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Rule. — 1. Make the member like the answer the third 
term, 

II. Of eaciv pair of like numhers renuiining, forriv a 
ratio as if the answer depended on that raMo alone. 

III. Multiply the means together, and divide the 
product hij the product of the given (wtremes, and the 
quotient will he the answei*. 

WRITTEN PROBLEMS. 

603. i. If 25 men can earn 1150 in 3 days, how many 
men can earn <5320 in 4 days ? 

2, If 24 5-cenfc loaves of bread weigh 7.5 pounds, liow 
much should 50 8-cent loaves weigh ? 

3. If the interest on $500 for 15 months at Q% is $37.50^ 
what is the interest on $800 for 18 months at ^ ? 

Jf. A pile of wood 12 feet long 4 feet wide and 3 feet high 
being worth 112, what is the value of a pile of wood 15 feet 
long, 5 feet wide and 6 feet high ? 

5, If 12 horses in 5 days eat $25 wortli of oats, how much 
will it cost to feed 20 horses on oats for 8 days ? 

6, If the freight on 150 cattle averaging 900 pounds is $250 
for 100 miles, what should be the freight on 275 cattle aver- 
aging 1200 pounds, for 150 miles ? 

7, If $75 is paid for painting the front of a building 160 
feet long and 60 feet high, what should be paid for painting 
the front of a building 90 feet long and 40 feet high ? 

8, If it costs $35 to carry 1875 pounds of freight 160 miles, 
how much should be paid for carrying 2500 pounds 250 miles ? 

9, If a party of 15 persons pay $690 for 8 weeks' board, 
how much should be paid by a party of 12 persons for 16 
weeks' board ? 

10, K block of marble 2 feet long, 1 foot 6 in. wide, and 
1 foot thick, weighs 465 pounds ; what is the weight of a 
block 6 feet long, 4J feet wide and 2 feet thick ? 



i 
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CAUSE AND EFFECT. 

603. The solution of every example in proportion proceeds 
od the assumption that effects are in the same ratio as the 
causes that produce them. Every proportion is the compari- 
son of two causes and two effects. In the method known aa 
Cause and Effect, the causes form one ratio, and the effects the 
other. The first cause and first effect are antecedents ; the 
second cause and second effect are consequents. 

I. If 15 men earn $1900, how much will 24 men earn in 
the same time ? 

Explanation. — 15 men work- Process, 

ing for a certain time is a cause 1st canse. 2d caase. 1st effect. 2d effect, 
that produces an effect, — the 15 : 24 : : $1900 : %x. 
earning of $1900. These two S8 8 

elements are the first cause and SI' 000 X t4i 

first eflEect. %xxl$ ' 

Again, the work of 24 men is ^ 

a second cause that produces an Hence, X = $3040. 

>inknown effect. Tlie solution 

of the example consists in determining what this effect will be, on thd 
assumption that effects are io tlie same ratio as their respective causes. 

II. If 18 men in 10 days can cut 540 cords of wood, in how 
many days can 15 men cut 630 cords ? 

Explanation. — The first cause Process, 

is 18 men laboring for 10 days ; if»t cause 2d cause. Ist effect. 2d effect, 

the first effect is the catting of 18 15 ;. ^.^ . />q^ 

540 cords of wood. The second 10 ' X ' ' ' 

cause is 15 men laboring for an 14 

unknown number of days ; the 1$ X ^0 X 0^0 

second effect is the cutting of i$xxx $0 ' 

630 cords of wood. Arranging ^ 

these elements as in the margin Hence, 2: = 14 daVft. 
and canceling gives 14 days as 

the missing element of the second cause. 



iij^» "V^ • " 



PnoPOJlTlON. 279 



WRITTEN PROBLEMS. 



604. i. If 5 men can earn 1165 in a week^ how much 
can 12 men earn in the same time ? 

2. If 18 bushels of wheat make 4 barrels of flour, how 
many bushels will it take to make 15 barrels of flour ? 

3. A merchant gained $1313.40 on goods amouuting to 
18756 ; at that rate, what would he gain on goods amounting 
to $12375 ? 

4. If 4} tons of hay cost $59.85, what cost ^ tons ? 

5. When $562.50 is paid for 12.5 cubic yards of granite, 
what should be paid for 11.75 cubic yards ? 

6. If 15 masons in 8J- days can lay 38.75 perches of wall, 
how many perches should 24 masons lay in the same time? 

7. If $5750 invested in business gains $875, how much, 
at the same rate, would $11875 gain in the same time ? 

8. If A can walk 480f miles in 15| days, in what time 
ghould he walk 610 miles? 

9. How many men working 10 hours a day will be required 
to build a wall 160 feet long, 40 feet high and 3 feet thick, 
in 15 days, if 75 men in 12 days of 9 hours each can build a 
wall 120 feet long, 30 feet high and 2 feet thick ? 

10. If 10 horses in 14 weeks eat 5.65 tons of hay, how long 
will 11.3 tons last 7 horses? 

11. If 12 men working 8 hours a day can saw 340 cords of 
wood in 10 days, how long will it take 16 men working 9 hours 
a day to saw 204 cords ? 

IB. When $280 is paid for 175 barrels of apples containing 
i bushels each, how much should be paid for 125 barrels of 
apples containing 2^ bushels each ? 

13. If it takes 15 men 12 days, working 10 hours a day, to 
make a concrete pavement 160 feet long and 10 feet wide, how 
long would it take 18 men, working 9 hours a day, to make a 
similar pavement 180 feet long and 12 feet wide ? 
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PARTNERSHIP. 

605. Partnership is the association of several persons foi 
ihe transaction of business with joint capital. 

606. The capital or stock is the money or other property 
invested in the business. 

607. The assets, efifects, or resources of a firm are the 
property it owns, together with the debts due to it, 

608. The liabilities of a firm are the debts it owes. 

609. To apportion the gaiu or loss of each partner, 
when the shares are invested for equal times. 

I. A, B, and C engage in trade ; A puts in 15000, B $700Q 
and C $8000 ; apportion a gain of $7500. 



Explanation. — The 
entire capital is $20000, 
aod the gain on this 
amount is $7500. The 
ratio of the entire capi- 
tal to A's share of it 
equals the ratio of the 
entire gain to his share 
of the gain. Tiie same 
is true with respect to 
B and C. 



BY PROPORTION. 

Process. 

$5000 + $7000 + $8000 = $20000. 

$20000 : $5000 : : $7500 : A's share. 
$20000 : $7000 : : $7500 : B's share. 
$20000 : $8000 : : $7500 : C's share. 



A's = $1875 ; B's = 
C's = $3000. 



$2625 ; 



BY FRACTIONS. 



Explanation. — A's invest- 
ment is /#A or i of the capi- 
tal; he is entitled, therefore, 
to J of the gain. In like man- 
ner, B is entitled to ^j^ of the 
gain, and C to f of the gain. 



Process. 



^yyyV «f ^'^^OO = $1875, A's. 



^WW of $7500 = $2625, B's. 
^fi^VyV of $7500 = $3000, C's. 
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WRITTEN PROBLEMS. 



610. i. Two men, A and B, formed a partnership, A 
putting in $8000 and B $9000. They gained »3400. What 
was each man's share ? 

2. Three men, A, B. and C, engage in business. A puts in 
1^15000, B $18000, and C ♦"ioOOO. They gain $11600. What 
is each man's share ? 

3, A, B and C speculated in land, investing $100000. A 
put in $23000, B $37000, and C the rest. What was each 
man's share of ii loss amounting to $18700? 

Jf, Three men hired a pasture for $204 ; the first pastured 
375 sheep, the second 425 sheep, and the third 475 sheep; 
how much should each one pay ? 

6. A man dying, leaves a proj)erty wortli $0000. He owes 
A $8000, B $10000, and C $12000. What is each man's equi- 
table share of the property ? 

611. To apportion the ^ain or loss of each partner 
when the shares are invested for different times. 

I. A, B and C engage in business. A puts in $5000 for 6 
months, B $3000 for 12 months, and C $2000 for 17 months. 
How shall a gain of $4750 be apportioned ? 

Explanation.— The Process 

use of $5000 for 6 

months is equivalent to $5000x6 = $30000 

the use of $30000 for 1 $3000x12 = $36000 

month; the use of $2000x17 = $34000 

$3000 for 12 months is $100000 

equivalent to the use ai/iok a> 

of $36000 for 1 month ; !%%%%% ^^ tA ) ( $1425, A 8. 

the use of $2000 for fWWV.or^ V of $4750= } $1710, B's. 
17 months is equivalent i^oVWV' ^r ^ ) ( $1615, C's. 

to the use of $34000 

for 1 month. The three investments, therefore, are equivalent to 
$100000 for 1 month, and from them a gain of $4750 results. The re- 
spective shares of A, B and C in this gain are y^ir* tiAt* *^^ V*A» sino* 
these fractions represent each man's investment respectively. 
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382 PARTNERSHIP. 

II. Three persons engage in business, and at the end of a 
year their gain is $15000. A puts in $25000, and at the end 
of 5 months draws out $15000 ; B puts in $10000, aiid at the 
end of 6 months puts in $10000 more ; C puts in $30000, and 
after 8 months draws out $20000. Apportion the gain. 

Explanation. — A's capital Process, 

ibr 5 months is $26000, and ^25000 X 5 ) 

for the remainder of ibe year, a-iaaaa 7 T ^^ $195000, A's. 

7 months, it is $10000 ; his *1^^^^ X 7 ) 

entire capital is therefore $10000x6) ftlftOOOO WfL 

equivalent to $195000 for 1 $20000 X 6 ) "" 7^°^""^^ ^ ^ 

month. B's entire capital is $30000 X 8 ) 

equivalent to $180000 for 1 a^qoOO X 4 f ~ *^80000, C's. 

month ; and Cs capital to 

$280000 for 1 month. The en- $655000 

tire investment is equivalent 

to $655000 for 1 month, the gain on which is $15000. The process ol 

apportioning the gain is the same as in Example L 

A^RITTEN PROBLEMS. 

612, i. How shall a gain of $9500 be apportioned among 
three partners who invest respectively, $6000 for 6 months, 
$8000 for 8 months, and $9000 for 10 months? 

^. A, B and C go into business and lose $18400. A's in- 
vestment is $20000 for 10 months, B's $25000 for 1 year, and 
C's $30000 for 14 months. What is each man's loss ? 

«?. In a business of which the capital is $60000, A furnishes 
36% of it for 8 months, B 45^ of it for 9 months, and C the 
remainder for 10 months. Apportion a gain of $12000. 

.4. M, N and R are partners for a year. M puts in $8000 
for 4 mo., and then adds $5000; N" puts in $10000 for 6 mo., 
and then withdraws $5000 ; R puts in $12000 for 8 mo., and 
then withdraws $8000. Apportion a gain of $6760. 

5. Two men, A and B, hire a pasture for $420. A puts in 
300 sheep for 5 weeks and B 450 sheep for 6 weeks ; what 
should each one pay ? 



INVOLUTION. 

613. A power of a number is the product obtained b^ 
using the number two or more times as a factor. (See Arts. 
274-'6.) 

614. A perfect power is a number that can be resolved 
into two or more equal factors. A number that can be re- 
solved into two equal factors is a perfect square ; into three, 
a perfect cube, etc. 

Thus, 64 is at the same time a perfect square, a perfect cube, and a 
perfect sixth power. 

615. Involution is the process of finding any required 
^wer of a number. 

616. To find any power of an integrer or decimal. 

I. Required to find the third power of 25 ; also of 2.5. 

Explanation. — Multiply- Process. 

Mg 26 by itself, and the re- 25^ = 25 X 25 X 25 = 15625. 
suit again by 2o, gi^es 15625, 
the third power or cube Process. 

of 25. 2. 58 = 2.5 X 2. 5 X 2. 5 == 15.625. 

In the second process the 
vesult is pointed off as in multiplication of decimals. 

617. To find any power of a common fraction. 

T. Required to find the cube of |. 

Explanation.— Treating the frac- Process, 

tion the same as if it were an integer, /2\8 -- 4 x 4 X i = A-. 
it is taken as a factor three times, 
giving 1^ as its cube. 
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618. To liud any power of a given power of a 
number. 

I. Required to find the cube of the square of 8. 

Process. 

(82)3 ^ (8x8) X (8x8) X (8x8) = 8« 
8« = 8x8x8x8x8x8 = 262144. 

Explanation. — The square of 8 requires the use of 8 twice as a fw> 
tor, and the cube of the square of 8 requires the use of 8 x 8 three times, 
or of 8 six times as a factor. Performing the multiplication gives 262144 
as the power required 

f>19. To find the product of two powers of the same 
number. 

1. Eequired to find the product of 3^ by 3^. 

Explanation. — 3* is equal to 3 Process. 

taken twice as a factor, and 3^ is 3^ x 3^ = (3 x 3) X f3 X 3 X 3) 

equal to 3 taken three times as a 02+3 05 oj.o 

factor. The product of 3* by 3^ is, "^ 

therefore, equal to 3 taken as a factor 2 + 3 or 5 timea 

WRITTEN PROBLEMS. 

630. -?. Find the squares of 1, 2, 3, etc., to 12. 

2. Square 25, 24, 65, 75, 64, 125, 200. 

3. Find the squares of 4.5, 7.5, 8.35, 9.75, 37.5. 

4. Square f, |, f, ^, |-, ^, ■^, 1|, If, .06. 

5. What are the cubes of 1, 2, 3, etc., to 12? 

6. Find the cubes of 20, 25, 30, 3.5, .75, .05, .005. 

7. Find the cube and the fourth power of 7.5. Of 1.01. 

8. What are the fourth powers of |, ^, 1 J, and 3f ? 

9. What is the cube of 7^? The fourth power of 3^ ? 

10. What is the product of 5^ by 5^ ? Of 3^ by 3* ? Of 7^ 
by 78? Of4*by4«? 

21. Find the product of 58 by 42. Of6»by54. Of8»by3» 




EVOLUTION. 

631. *A root of a number is one of the two or more equal 
Eaetors that will, if multiplied together, produce the number. 

622. The square root of a number is one of two equal 
factors whose product equals the number; the cube or third 
root, one of three equal factors, etc. 

623. Evolution is the process of finding any required 
root of a number. 

624. The radical sign, ^ ^ is placed before and over a 
number to indicate evolution. 

625. The index of a root is a small figure placed before 
the radical sign to indicate the root required. 

Thus, ^64 iDclicates the cube root of 64. 

The square root is meant when no index is written. 

The root required may be indicated by a fractional expo- 
nent. 

Thus, 81* and 64* have the same meaning as ^81 and ^W, 
The numerator of the fraction indicates the power, and the denomi* 
Bator shows what root of that power is to be found. 



SQUARE ROOT. 

626. The square of a number contains twice as many fig* 
ures, or one figure less than twice as many, as the number 
itself. Thus, 

Numbers:!, 5, 10, 25, 7.5, .99, 100, 1,25. 
Squares: 1, 25, 100, 625, 56.25, .9801, 10000, 1.56a5i \ 




286 EVOLUTION. 

Hence, If the square of a number be separated into 
periods of two figures eaefc, beginning at the right, 
there unM be as many periods as there are figures in the 
square root of the number. 

Note 1. — The left-hand period may contain only one figure. 

Note 2. — Decimals are separated into periods by beginning at the 
decimal point. If the right-hand period is not full, a cipher is added. 
Thus, 1.56.25; .15,62.50; 16.62,50 

637* To analyze the square of a number. 

L Required to show the composition of the square of 48. 

Process 
Explanation. — 48 may be writ- 40 -|- 8 
ten 40 + a. Hence, 48» = (40+8)*. 40 + 8 
Writing the factors as in the mar- J.A2 _i_ (ac\ q\* 
gin, 40 + 8 is first multiplied by 40, "^ ) ^ J 
and then by 8, and the partial prod- (40x8)-f8^ 

uctfl are added. 40^+2 X (40 X 8) +8^ = 

402+ [(2 X 40) + 8] X 8 = 2304. 

Hence, The square of any number composed of tens 
and units is equal to the square of the tens, plus twice 
the product of the tens by the units, plus the square of 
the units. 

Note. — Twice the product of the tens by the units, plus the square of 
fche units, is the same as tbe sum of twice the tens and the units, multi- 
plied by the unite. 

WRITTEN EXERCISES. 

628. i. Express in terms of the tens and units the square 
of 25. Of 36. Of 45. Of 64. Of 93. Of 98. 

^. In like manner, find the square of 38. Of 49. Of 69. 
Of 78. Of 89. Of 98. 
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6S9. To find the square root of a number. 



Process. 

28'04 140 + 8 = 48 
16 00 



80 + 8 = 8 8 I 7 04 

7 04 



I. Find the square root of 2304. 

E xplanation. — Separating 
2304 into periods of two fig- 
ures^ beginning at the right, 
gives two periods. Hence, 
there are two figures in the 
square root. Whatever the 
tens' figure of the root is. the 

significant figures of its square are included in the left-hand period. Tho 
hirgest square in the left-hand i>eriod is 1600, and its square root is 40. 
Writing 40 as the tens of the root, and subtracting 1600 from 2804, leaves 
704. The remainder consists of twice the tens plus the imits, multi- 
plied by the units. The units being very small as compared with 
twice the tens, 704 may be regarded as a product composed of twice the 
tens multiplied by the units. One of these factors, twice the tens, or 80. 
is known ; the other, which is the unit's figure of the root, may be found 
by dividing 704 by 80, giving 8 as the unit's figure sought. Multiplying 
80, or twice the tens, by 8, the unit's figure, and the unit's figure by 
itself; or, what is the same, multiplying 88 by 8, gives 704. This prod* 
net, being equal to the remainder of the square, shows that 2904 is a 
perfect square, of which 48 is the square root. 



GEOMETRICAL ILLUSTRATION. 

Fig.2 



uo 



IfO 



8 



8 




Let Fig. 1 be a square whose area is 2804. Since the area of a squam 
is the product of two equal factors, the square root of the area will be the 
Bide of the square. If the side were 40, the area would be 1600 ; and it 
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50, the area would be 2500. The area being between 1600 and 2500, 
the side must be between 40 and 50. Removing from Fig. 1 a square 40 
on a side, the remainder of Fig. 1 must have an area of 2304—1600, 
equal to 704. This remainder consists of a small square, and two rectangles 
whose united length is 40 x 2, or 80, and whose width added to the side of 
the square removed will give the side of Fig. 1. These two rectangles 
form the greater part of the remaining area, 704. Dividing 704 bj 80, the 
united length of the two rectangles, gives 8 as the probable width of the 
rectangles. Since 704 is somewhat greater than the united areas of the 
two rectangles, 8 may be greater than their width. Two rectangles, eacli 
40 long and 8 wide, and a square 8 on a side, are together equal to 
2 X (40 X 8) + 8'^, or 704. This being equal to the remainder of the square, 
8 is the width of the rectangles. Adding 8 to the side of the square 
whose area is 1600 gives 48 as the side of the square whose area is 2304. 

In practice, unnecessary figures are omitted. 

II. Required to find the square root of 258.2449. 

Explanation. — The greatest square in Process, 

the left-hand period is 1 and its root is 2'58 24'49 I 16.07 

1. Writing 1 in the root place, subtract- - 

jng its square from 2, and annexing the 
next period to the remainder, gives 158. 
Dividing 15, the first two figures of 158, 
by twice the root already found, and dimin- 
ishing the quotient as may be made neces- 
sary by the subsequent increase of the 
divisor, gives 6 as the next root figure. 

Annexing 6 to the trial divisor gives 26, and this multiplied by 
6 gives 156. Subtracting and annexing the next period to the 
remainder gives 224. Multiplying 16, the root already found, by 2 gives 
32 as the next trial divisor. This is not contained in the first two figures 
of 224, and to show this a cipher is written in the root ; a cipher is also 
annexed to the trial divisor and the next period brought down. Dividing 
2244 by 320 gives 7 as the last figure of the root, after which the 
operation is completed as before explained. 

Jlule. — I. Be^ln at the unit's place, and separate the 
number into periods of two figures each, proceeding 
from left to right with the decimal part, if any. 



26 


158 
156 


3207 22449 
22449 
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II. Find the greatest square in the left-hand period, 
wr\te its root in the root place, and subtract the square 
from the left-hand period. To the remainder annex 
the next period. 

III. Double the root already found for a trial divisor. 
Divide the remainder by the trial divisor, remenihering 
that the latter is to be increased by annexing another 
figure to it. Annex the quotient to the trird divisor, and 
multiply the complete divisor by this last root figure ; 
subtract, and bring down the next period as before. 

IV. So continue to the last period, after which, if 
additional places are required in the root, continue the 
operation by bringing down cipher periods. 

V. Should the trial divisor at any time not be con- 
tained in the remainder, write a cipher in the root 
plo/ce, annex a cipher to the trial divisor, and bring 
Aown another period. 

NOTB 1. — The decimal places in the root shoaM be as many as the 
jeclmal periods. 

Note 2. -The square root of a fraction is found by extracting the 
square root of its numerator and of its denominator, and writing them 
as the numerator and denominator, respectively, of the root. 



WRITTEN PROBLEMS. 



630. Find the square root of the following numbers : 



1. 

2. 
3. 

^. 
5. 

6. 

7. 
S. 



2025. 
4096. 
7396. 
2809. 
9025. 
7569. 
4489. 
5929. 



9. 15625. 

10. 11664. 

11. 182329. 

12. 319225. 

13. 259081. 
IJf. 16224784. 

15. 35892081. 

16. 3714.9025. 



17. 4260.854. 

18. 30.62562. 

19. 8.6925865. 

20. 429.68475, 

21. .004225. 

22. .015625. 

23. .042025 

24. 162.2025, 



^5. m\^ HIE, ^mh. iWiftv, \m 
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CUBE ROOT. 

631* The cube of a number contauis three times as many 
figures as the number itself, three times as many figures less 
one, or three times as many figures less two. Thus, 

Numbers: 1, 3, 5, 10, 99, .05, 2.5. 

Cubes, 1, 27, 125, 1000, 970299, .000125, 15.625, 

Hence, // the cube of any nurriber he separated into 
periods of three figures each, beginning at the right, 
^here will be as many periods as there are figures in the 
cube root. 

Note 1. — The left-hand period may contain one, two, or three figures 
Note 2 — Decimals are separated into periods by begrinnlng at the 

decimal point. The right-hand period must contain three figures, ciphers 

being annexed if necessary. 

632. To analyze the cube of a number. 

I. Required to show the composition of the cube of 4& 

Process. 

482 = 408 + 2 X (40 X 8) + 82 
40+8 



403+ 2 X (402x8) + (40x82) 
(402x8) + 2x(40x82) + 8» 

408 + 3x(402x8) +3x(40x82) + 8» = 
403+ [(3x402) + (3x40x8) + 82]x8. 

Explanation. — It has been shown that 48^ = 40* + 2 x (4x8) +8*, 
Multiplying this by 40 4- 8 will give the cube of 40 4- 8. 

Hence, The cube of any number composed of tens 
and units is equal to the cube of the tens, plus three 
times the square of the tens multiplied by the units, 
plus three times the tens multiplied by the square 
of the units, plus the cube of the units* 
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NoTB 1.— That the last two lines of the process are equal is shown 
^hu8 :• 3 X (40» X 8)=(3 X 40'') X 8 ; 8x (40x8*)=(3x40x8)x8 ; 8*=(8«>x8 
Hence, their sum equals [(3 x 40») + (3 x 40 x 8) + 8«] x 8. 

Note 2.-^ A decimal may be cubed in a similar manner. 
Thus, (4.8)» = 4.0* + 3 X (4.0* x .8) + 3 X (4.0 X .8«) + .8». 



WRITTEN EXERCISES. 

633. 1. Express in terms of the tens and units the cub« 
of 23. Of 32. Of 43. Of 61. Of 62. Of 74. 

^. Express the cube of 29. Of 68. Of 89. Of 9.5. Of 8.1. 

634, To find the cube root of a number. 

I. Required to find the cube root of 110592. 

Process. 



3 X 4{J2 = 

3x40x8 = 

82 = 



4800 

960 

64 

5824 



110^592 
64000 

46 592 



40 + 8 



46 592 



Explanation. — Sepa- 
rating 110592 into periods 
of three figures eacli, be- 
ginning at the right, gives 
two periods. Hence, there 
are two figures in the 
cube root. Whatever the 
tens' figure of the nwt is, 
the significant figures of 
its cube are included in 

the left-hand period. The largest cube in the left-hand period is 64000, 
and its cube root is 40. Writing 40 as the tens of the root, and sub- 
tracting 64000 from 11059*2, leaves 46592. This remainder consists of 
two factors, the first of which is 3 times the square of the tens, plus 3 
times the pro luct of the tens by the units, plus the square of the units. 
The second factor is the units' figure, as yet unknown. In the first fac- 
tor, 3 times the square of the tens is alone almost equal to the entire 
factor. Taking 3 times the square of the tens, or 4800, as one of two 
factors whose product equals the remainder, 46592, the other factor is 
equal to 46592-^4800, or 9. But since 4800 is too small, 9 is likely to be 
too large. Taking 8 as more probably the correct units' figure, and com- 
pleting the trial divisor by adding to it 3 times the product of the tena 
by the units, and the square of the units gives 5824 as the complete 
divisor. Multiplying 5824 by 8 gives a product equal to the remainder 
46592, showing that 110592 is a perfect cube, whose cube root is 48. 
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QEOMETEICAL ILLUSTRATION. 
Fig. 1, Fig. a 
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Lpt Fr 1 be a cabe whose vol me is 110592. Since the yolume of ■ 
cube 18 the product of three equal factors, the cube root of the Yolnme 
will be one of the faotora. that is, the edge of the cube. It the edge o! 
the cube were 40, its volume would be 64000, and it it were 50, the vol- 
ume would be 125000. The volume being between 64000 and 125000, 
the edge must be between 40 and 50. Removing a cube whose edge iB 
40, til e remainder of Fig. 1. eliown by F^g. 3, has a volume equal to 
110302-04000, or 46592. This remainder is made up of three rectangu- 
jir solids eacli 40 by 40 on the face, of three others each 40 long with a 
width and depth equal to the excess of the edge of Pig. 1 above 40, 
and a cube wlit^e edge is equal to the same excess. The depth i.r a!! 
these being the same, their united volumes, or the remainder 46502, \b 
e<iuBl to (8 X 40' + 3 X 40 X (fepM + rf^jXA') X rfep(A, Neither of these two 
factors is entirely known, but 3x 40' is. alone almost equal to the Grat 
factor. Dividing 46593 by 3 x 40^, or 4800, ^vea 9 as the depth ot these 
fadng solids. 

But since 3 x 40* is somewhat smaller than the first of the two factors. 
9 Is probably larger than the se^cond factor. Takinpf 8 as more likely tr) 
be the other factor, the volume of the solidH eompoaing Fig. 3 may be 
calculated as follows : [(3 >: 40') + 3 x (40 x 8) + 8'] >■ 8 = 46592. This 
being equal to the remainder of the cube whose volume is 110592, 8 is 
the addition to be made to the edge of the cube whose volume is 64OC0 
to give the edge of the cube whose volume is 110593. Adding 8 to 40 
gives 46, the edge required. 

The extraction of ciilie root iiiiiy be abridged by omittiDg 
Unnecessary flgui'es. To show this, let it be 
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IL Eequired t^^ find the cube root of 390457.604629. 



Process. 

390'457.604'629 | 73.09 
343 



14700 

630 

9 

15339 

1598700 


47 457 

46 017 
1 440 604 


159870000 

197100 

81 

160067181 


1 440 604 629 
1 440 604 629 



Explanation. — Beginning 
Kt the decimal point, the 
number is separated into pe- 
riods of three figures each, 
the integral part from right to 
left, and the decimal part 
from left to right. 

The greatest cube in the 
left-hand period is 348, and 
its cube root is 7. The first 
figure of the root is 7, and 
the remainder, after subtract- 
ing the cube of 7 and bringing 
down the second period, is 
47457. Dividing this by 3 
times the square of 7 regarded 
as tens, that is, by 14700, gives 

8 as the second figure of the root. Adding to 14700, the trial diviso: 
8 times 70x3, or 630, and 3«, gives 15339, the complete divisor. The 
complete divisor multiplied by the second root figure, and the produc; 
subtracted from 47457, gives 1440, to which the next period is annexed. 

Taking 3 times tlie square of 73, regarded as tens, for the next trial 
divisor, it is not contained in 1440604. A cipher is, therefore, written in 
the root, and the last period is brought down. 

Taking 3 times the square of 730, regarded as tens, as the next trial 
divisor, or what is the same, annexing two ciphers to the previous trial 
divisor, and dividing by it as before, gives 9 as the final root figure. 
CJompleting the trial divisor by adding to it 3 tunes 730 x 9, and 9^, and 
multiplying the divisor so completed by 9, gives a product equal to the 
remainder of the number whose cube is to be found. Hence, 73.09 is the 
cube root required. 

Rule. — I. Separate the numbers into periods of three 
figures each, beginning at the unit's place, 

n. The first figure of the root will he the cube root of 
the greatest cube contained in the left-hand period. 
Subtract this cube from the left-hand period, and to the 
remainder annex the next period to form a dividend. 

III. For a trial divisor take three times the square oj 
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the root jlgwre regarded as tens, and divide the divU 
dend by it to obtain the second figure of the root. 

IV. For a complete divisor add to the trial divisor 
three times the second figure of the root multiplied by 
the first figure considered as tens, and the square of the 
second figure of the root. 

V. From, the dividend subtract the product of the 
complete divisor by the second figure of the root. 

VI. Bring down the next period, if any remain, and 
proceed as before to find the trial divisor, treating the 
part of the root already found as if it were a single 
figure expressing tens. 

Note 1. — If the trial divisor is not contained in the dividend, annex 
a cipher in the root, two ciphers to the trial divisor, and another period 
to the dividend. Then divide the dividend bj the trial divisor for the 
next figure of the root. 

Note 2. — When the number whose cube root is to be found is not a 
perfect cube, decimal places may be obtained in the root bj annexing 
cipher periods to each successive remainder. 



WRITTEN PROBLEMS. 
635. Find the cube root of the following numbers : 



1. 


5832. 


8. 


2. 


6859. 


9. 


3. 


9261. 


10. 


4- 


29791. 


11. 


6. 


13824. 


12. 


6. 


17576. 


13. 


7. 


32768. 


14. 



50653. 

97336. 

74088. 

205.379. 

614.125. 

.373248. 



15. 4492.125. 

16. 8.615125. 

17. 907039232. 

18. 890277128. 

19. 521.660125. 

20. 1758.416743. 

21. 9.234565192. 




9938375. 

22. Find the cube root of 2 to three decimal places. 

23. Find the cube root of 3 to three decimal places. 

24. What is the cube root of ^^Vft ? OffW? 

25. Find the sum of the cube root of 12167 and 35937. 

26. How much greater is the cube root of 857.375 than 
he cube root of 274.625? 
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PRACTICAL APPLICATIONS OF SQUARE AND CUBE 

ROOTS 

636. 1. A square lawn contains 15625 square yards ; 
what will it cost to fence it at $1.75 a yar^? 

2. How many links in the side of a square field wliose area 
is 12425625 a<;res ? 

3. A square bin 10 feet deep has a capacity of 40960 cubic 
feet ; what is its length ? 

4. The united area of the faces of a cube is 3750 square 
feet ; what is the side of the cube ? 

6. The surface of a ceiling whose length is twice its width 
is 4050 square feet ; what are the dimensions of the ceiling ? 

6. A cubical block of granite contains 13824 cubic feet; 
what is the length of its side ? 

7. What must be the depth of a cubical box that shall con- 
tain 5832 cubic feet ? 

8. A cubical cistern having a capacity of 2744 cubic feet is 
hned on the sides and bottom with copper, at 75 cents per 
square foot; what is the cost of the lining? 

9. A room whose width and height are equal has a length 
3 times as great; what are the dimensions of the room, if its 
volume is 46875 cubic feet ? 

10. A square timber 28 feet long contains 112 cubic feet; 
how many inches square is it ? 

11. How much more will it cost, at $1.25 a rod, to fence a 
field in the form of a rectangle 108 rods long and 48 rods wide 
than to fence a field of equal area in the form of a square ? 

12. What is the height of a cubical box of the same capac- 
ity as a box 32 in. long, 24 in. wide, and 18 in. deep ? 

13. A cube immersed in a rectangular reservoir 36 inches 
long and 16 inches wide raises the water 3 inches ; what is 
the edge of the cube ? 



II 






MENSURATION. 

637. Mensuration treats of the measurement of lines 
angles, surfaces, and volumes or solids. 

638. Parallel lines are li nes lying a B 

in the same plane and extending in q ^ 

the same direction. 

639. An acute angle is an 

angle less than a right angle. 

A rig^ht angle is an angle of 90". See 
page 193. 

640. An obtuse angle is an 

angle greater than a right angle. 

641. A polygon is a plane 
figure or flat surface bounded by 
straight lines. 

A regular polygon is one having all its 
sides equal and all its angles equal. 

The perimeter of a polygon is the distance 
around it ; a diagonal is a straight line join- 
ing any two angles not adjacent. 

642. A polygon of three sides is called a triangle^ of 
four sides a quadrilateral, of five sides a pentagon, of six 
.sides a hexagon, of seven sides a heptagon, etc. 






MENSURATION OF SURFACES. 



643. A right-angled triangle 

IS a triangle having a right angle. 

The base of any triangle is the side on 
which it is supposed to stand, as BA in ^ 
the figure. BG is the hypothenuse, and AC the perpendicular. 




, .-l. 
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644. Ifc ia proved in Geom- 
etry 

L That the square described 
on the hypothenuse of a right- 
angled triangle is equal to the 
sum of the squares described 
on the other two sides. 

11. That the square on either 
of the sides forming the right ' 
angle is equal to the square on 
the hypothenuse dimiinshed by 
the square on the other side. 

645. To find any side of a right-angrled triangle, tli« 
other two sides being: griven. 

Rule. — I. Add the squares of the sides forming tJie 
right angle, extt^act the square root of the sum, and the 
result mill be the hypothenuse, 

II. From the square of the hypothenuse suMract the 
square of either of the other two sides, and the square 
root of the remainder will he the third side. 




WRITTEN PROBLEMS. 

646. i. The sides forming the right angle of a right-angled 
triangle are 36 feet and 48 feet; what is the hypothenuse ? 

Solution.— >v/36^ + ^ = V^^ = ^^> ^^^ hypothenuse. 

^. The hypothenuse of a right-angled triangle is 105, and 
the perpendicular 63 ; what is the base ? 

3. What is the length of the diagonal of a city lot 25 feet 
by 100 feet ? 

4. The foot of a ladder 35 feet long is placed 13 fee^^ irom 
a building ; how high will the top of the ladder reach on the 
side of the building ? 



■•v^^-,4-^-" 
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5. How far is it from a village situated 20 miles north of 
Mr, Evans' house to a village. 18 miles east of his house? 

6. A flag-pole broke off 65 feet from the ground, and while 
the foot of the broken piece remained on the stump, its top 
struck the ground 45 feet from the foot of the pole ; how long 
was the pole ? 

7. The rafters of a house are 20 feet long and their ends 
are 30 feet apart ; what is the height of the gable ? 

S. How long is the diagonal of a rectangular room 30 feet 
long and 25 feet wide ? 

9, How much does a man save bj crossing diagonally a 
field 28 rods long and 23 rods wide, instead of going along the 
end and side ? 

10. A tree 140 feet high throws a shadow 90 feet long; 
how far is it from the end of the shadow to the top of the tree ? 

647. The altitude 
of a triangle is the per- 
pendicular distance 
from the angle oppo-^ 
site the base to the ° 
base, or the base extended, as BD. 

The altitade of a right-angled triangle is the perpendicular. 

648. To find the area of a triangle, its base and 
altitude being griven. 

Rule. — Multiply the base by the cdMtude, and taJce 
half the product. The result will be the area. 

WRITTEN PROBLEMS. 

649. 1. The base of a triangle is 24 feet, and its altitude 
15 feet ; what is the area of the triangle? 

24x15 
Solution.— — ^ — = 180, the area in square feet. 
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5, What is the area of a triaugle whose base is 60 rods^ and 
altitude 35 rods ? 

3. How many acres in a triaDgular field/ the base of which 
is 90 rods and the altitude 48 rods ? 

4' How many acres in a triangular field whose base U 
95 chains and altitude 60 chains ? 

d. How many square feet of inch lumber will it take to 
cover the gable of a bam 66 feet wide, if its height above the 
level of the eaves is 14f feet? 

6. The base of a right-angled triangle is 60 rods, and its 
perpendicular 45 rods ; what is its area ? 

650* To find the area of a triangle when the three 
sides are g^iven. 

Rule. — From half the sum of the three sides subtract 
each side ; find the continued product of the half sum 
and the three remainders ; the square root of the result 
itriZl be the area, 

WRITTEN PROBLEMS. 

651. 1. What is the area of a triangular field whose three 
sides are 15 rods, 20 rods, and 25 rods? 

15 = 15, 
Solution.— (15 + 20 + 25)-4-3 = 30 ; 30 ' 



r 10 = 10, 

- ^ 20 = 10, 
(25= 5; 



-v/30 X 15 X 10 X 5 = >v/22500 = 150, the area in sq. rds. 

^, What is the area of a triangle whose sides are 24, 32, 
and 40 rods ? 

3., How many square rods in a triangular field whose sides 
are 60, 80, and 100 rods ? 

^. A man sold a triangular field whose sides were 65, 75, 
and 85 rods, at $160 an acre ; what did he get for it ? 

5, How many acres of land in a field whose sides are 30^ 
40, and 50 chains ? 



:^ --Cj^X-tv:^!:^^" .3*^;:= 
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65!<3. A parallelogram is a quadrilateral whose opposite 
sides are jmrallel. 

653. A rhom- 
boid, is a parallelo- 
gram whose angles 
are not right an- 
gles. 

654. A rhombus is a rhomboid whose sides are eqaal. 



655. A trapezoid is a quadrilat- 
eral having two sides parallel. 

The altitude of a parallelogram or trap- 
ezoid is the perpendicular distance between 
Its parallel sides. 



B 



656. A trapezium is a quadri- 
lateral of which no two sides are par- 
allel. 




657. To find the area of a parallelogram. 

Rule. — Multiply the base by the altitude, and the 
product will be the area, 

WRITTEN PROBLEMS. 

658. -7. What is the area of a parallelogram whose base 
*iTid altitude are respectively 50 and 20 rods? 

Solution.— 50 x 20 = 1000, the area in sq. rds. 

^. The altitude of a rhombus is 60 feet, and each of its 
sides 90 feet; what is its area ? 

3. Find the area of a field in the form of a rhomboid whos« 
base is 60.8 rods and altitude 18.5 rods. 
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4' H9W many acres of land in a field in the form of a 
parallelogram whose base is 87.5 chains and altitude 37.5 
chains ? 

5. A rectangular lawn 200 by 160 feet has on it a house 40 
by 60 feet ; find the surface of the lawn exclusive of the space 
occupied by the house. 

6. A field 66 rods wide, in the form of a rectangle, has % 
diagonal of 110 rods ; what is it worth at $85 an acre ? 

659. To find the area of a trapezoid. 

Rule. — MiAZtiply half the sum of the parallel sides 
by the aZtitude, and the product wiU be the area. 

WRITTEN PROBLEMS. 

660. i. The parallel sides of a trapezoid are 40 rods and 
50 rods, and its altitude 20 rods ; what is its area ? 

Solution.— (40 + 50)-}-2 = 45 ; 45 x 20 = 900, the area in sq. rde. 

S. How many acres in a field in the form of a trapezoid, its 
parallel sides being 65 rods and 40.8 rods, and its a^*itude 
20.5 rods ? 

3. What is the area of a trapezoid whose parallel sides are 
30.5 chains and 45.5 chains, and its altitude 18.5 chains? 

Jf, What is the value, at $160 an acre, of a field in the form 
of a trapezoid, whose parallel r:ides are 22.4 rods and 35.2 rods, 
and its altitude 6.4 rods? 

5, A rectangular field 18 rods wide is cut into two trape- 
zoids by a fence running obliquely across it. The parallel 
sides of the trapezoids are respectively 36 and 18 rods, 31 and 
13 rods ; how many acres in the field ? 

661. To iiud tlie area of a trapezium, when its four 
Hides 'aud a diagonal are given. 

Rule. — Find the areas of the two triangles separately^ 
and their sum Will be the area of the trapezium. 



-^ 
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WRITTEN PROBLEMS. 



663. i. Required to find 
tke area of a trapezium whose 
dimensions are, AB 44 rds., 
DA 18 rds., DC 33 rds., BC 39 
rds., and DB 48 rds. 

Solution.— (48 + 39 + 33)-5-2 = 60 ; 

48 = 12 

60 - ^ 89 = 21 

33 = 27 




V60xl2x21x27 = 638.936+ 

(48= 7; 
(48+44+18)-5-2 = 55; 55 — ^ 44 = 11; 

( 18 = 37 : 

^55x7x11x37= 395.847 + 

1034.783+ 8q.rda 
Note. — The area of any irregular figure whose sides are straight linei 
may be found by dividing it into triangles, or into triangles and rectangles^ 
finding their areas separately, and taking their sum. 

2. How many acres in a field in the form of a trapezium 
whose dimensions are as follows: AB =. 55 rds., BO = 65 rds., 
CD = 80 rds., DA = 30 rds., AC = 90 rds.? 

3, In a trapezium ABCD, AB is 40 chains, BC 30 chains, 
CD 35 chains, DA 38 chains, and the diagonal BD 42 chains; 
what is its area in acres ? 

4- What is the value, at $75 an acre, of a plot of ground in 
the form of a trapezium ABCD, of which AB is 36 chains, 
BC 60 chains, CD 65 chains, DA 38 chains, and the diagonal 
BD 68 chains? 

663. To find the area of a trapezium^ a diagcoual 
being given tliat forms the base of two triangles whose 
altitudes are also given. 

Rule. — Multiply the sum of the altitudes by half the 
diagonal, and the product will he the area of the 
trapezium. 
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WRITTEN PROBLEMS. 

664. i. Required to find the 
^irea of a trapezium whose dimen- 
sions are as those of the figure in 
*;he margin. 

Process. 
(35 + 6) X 20 = 820 sq. ft. 

Explanation. — The entire trapezium 
is divided into two triangles bj the diag- 
onal AC. This diagonal is the common 
base of the triangles and their altitudes 

are 35 ft. and 6 ft. The area of the larger triangle is 85 x 20, and that 
of the smaller is 6 x 20. The sum of these areas is (85 x 20) + (6 x 20), or 
(35 + 6) X 20 = 820 sq.ft. 

2, Find the area of a trapezium divided by a diagonal of 6C 
rods into triangles whose altitudes are 20 rods and 32 rods. 

3. How many acres in a field having the form of a trape- 
zium, and divided by a diagonal of 80 rods into two triangles 
whose altitudes are 48 rods and 30 rods ? 

665. To find the circumference of a circle. 

Rule. — Multiply the diameter by 3.1416, and the 
product will he the circumference. 

Note. — Conversely : The diameter is equal to the circumference 
iivided by 3.1416. 

WRITTEN PROBLEMS. 

666. i. What is the circumference of a circle whose diam- 
eter is 100 feet? 

Solution.— 100 feet X 3.1416 = 31416 ft. 

2, What is the diamet-er of a circle whose circumference ii 
628.32 rods ? 



I 
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3. How far is it around a circular race-course 180 rods in 
diameter? 

4- What is the diameter of a circular reservoir 1500 feet in 
circumference ? 

«5. A horse is attached to a post by a rope 60 feet long ; 
find the circumference of the circle in which he may graze. 

667, To find the area of a circle. 

Rule. — MuMiply the square of the radius (half the 
diameter) by 3.1416, or the square of the diameter by 

.7854. 

Note. — Conversely : The radius is found by dividing the area by 
8.1416, and extracting the square root of the quotient. 

WRITTEN PROBLEMS. 

668. i. What is the area of a circle whose radius is 50 
fBet? 

Solution.— 50-^ x 3.1416 = 7854 sq. ft. 

^. What is the radius of a circle whose area is 4071.5136 
square feet ? 

Solution.— 4071.5136^3.1416 = 1296 ; ^1296 = 36 feet. 

3. What is the area of a circular pond 160 feet in diameter? 

^. Which is larger, and how much, a circle 120 rods in 
diameter, or a square 120 rods on a side ? 

6, A horse is fastened by a rope long enough to allow him 
to graze on one acre ; how long is the ropeJ' 

6. How many square yards of concrete will cover the bottom 
of a reservoir 90 yards in diameter ? 

7. What is the diameter of a circle whose area is 16 acres ? 

8. Find the diameter of a circular window that will admit 
the same amount of light as a rectangular window 7 ft. 6 in. 
high and 3 ft. 8 in. wide. 

9. How much more will it cost, at $1.50 a ro3, to fence 10 
acres in the form of a square tlian in the form of a circle? 



MENSURATION, 
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669. A prism is a solid or volume whoso upper and lowef 
bases are equal and parallel polygons, and whose sides, or lat- 
eral faces, are parallelograms. 

A triang^ular prism is one whose bases are triangles ; a quadrang^ular 
prism is one whose bases are quadrilaterals; a pentag^onal prism is one 
whose bases are pentagons ; etc. 

670. The altitude of a prism is the perpendicular dis- 
tance between its upper and lower bases. 

671. A right prism is one whose lateral faces are all 
rectangles. 

673, The convex surface of a prism is the area of its 
lateral faces. 

673. To find the convex surface or the entire siir- 
fiEi.ce of a right -prism. 

Rule. — I. Multiply the perimeter of the base by the 
altitude, and the product will be the convex surface. 

II. Add the area of the upper and lower bases to the 
convex surface^ and the sum will be the entire surface. 



WRITTEN PROBLEMS. 

674. 1. What is the convex and the entire surface of a 
right prism whose altitude is 12 feet, md the base of which is 
an equilateral triangle 10 feet on a side ? 
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Solution. — 10 ft. X 3 = 30 ft. = perimeter of base. 
30 X 12 = 360 sq. ft. = convex surface. 

Area of base = 43.3 sq. ft. (Art. 650.) 
43.3 sq. ft. X 2 = 86.6 sq. ft. = area both bases. 
86.6 + 360 = 446.6 sq. ft. = entire surface. 

2. What is the convex surface of a riglit prism whose alti» 
tude is 20 feet, and whose bases are squares 16 feet on a side ! 

3. What is the convex and the entire surface of a square 
shaft of marble 30 feet long, whose bases are 8 feet on a side? 

4' What will it cost at $.25 a square yard to plaster the 
sides of a room 30 feet square, and 18 feet high ? 

675. To find the voliime of a right prism. 

Rule. — Multiply the area of the base by the altitude, 
and the product will be the volume. 



WRITTEN PROBLEMS. 

676. i. What is the volume of a right prism, the altitude 
being 36 inches and the base a square 20 inches on a side? 

Solution.— (20 x 20) x ^6 = 14400 cu. in. = volume. 

^. How many cubic inches in a prism the base of which is 
a triangle 20 inches on each side, and its altitude 30 inches? 

3. At $2.75 per cubic foot, what is the value of a square 
granite shaft 18 feet long whose base is 4 ft. 6 in. on a side ? 

4' Find the weight of a prism of granite 10 feet high, whose 
base is a rectangle 3 feet by 2 feet 6 inches, a cubic foot of 
granite weighing 168.75 lb. 

5, Which is greater, and how much ; the number of square 
feet in the entire surface of a cube 8 feet high, or the number 
of cubic feet in its volume ? 

677.^ A cylinder is the volume that is formed by turning 
a rectangle around one of its sides as an axis. 



MKNfilTRATION. 



678. To find the t-onv. 
•yiiuder. 





The cylinder above Is represeDted ne lyioff on a plane and as toncbliiK 
It along tlie line A.I C.l. Conceive it now to be rolled to the right. 
When Rl reaches the plane at B.3, A.1 is exactly above, and the path 
described i>< a rectangle eqaal to half the convex Rurface of the cylinder. 
When A.l reaches tlie plane at A.2, B.3 represents the position of B.l, 
and the path described from A.l to A.3 is a rectangle equal to the entire 
iDiiTex surface of the cylinder. 

Rule. — I. Jifu-ltip!,y the eircumference of the base by 
the altitude, and the result wUl be the convex surface. 

II. Add the areas of the upper and lower bases to the 
convex surface, and the sum will be the entire surface. 



WRITTEN PROBLEMS. 

679. 1. What is the convex and the entire surface of a 
cylinder 12 feet high, the diameter of the base being 6 feet? 



Solution. — 6 

(B* X .7854 X 



S.1416«13 = 336.11 



S. Find the convex and entire enrfaces of a cylinder 35 
Inches in altitude, the radiuB of the base being BJ inches. 

S. How many sqnare feet in the convex surface of a cylin- 
der 45 feet long and 1.5 feet in diameter ? 

^. Find the entire surface of a cylinder 12 feet long, the 
diameter of the base being 1 foot 3 in. 
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680. To find the volume of a cylinder. 

Rule. — Multiply the area of the base by the altitude, 
and the product luill be the volume* 

WRITTEN PROBLEMS. 

681. i. What is the volume of a cylinder 9 feet long, th^ 
diameter of its base being 18 inches ? 

Solution.— 18 in. = IJ ft. (1^)2 x .7854x9 = 15.904+ cu. ft. 

2. Find the capacity in gallons of a cistern 12 feet deep and 
10 feet in diameter. 

3. How many cubic feet in a log 20 feet long and 18 inches 
in diameter? 

Jf, A bushel measure is a cylinder 18 J inches in diameter 
and 8 inches deep ; what is its capacity in cubic inches ? 

5. How much more or less than one bushel is the capacity 
cf a cylinder 14 inches deep and 14 inches in diameter ? 

6. What is the weight of a Cylindrical shaft of granite 20 
inches in diameter and 30 feet long, if the weight of a cubic 
foot of granite is 169 pounds ? 

7. How many gallons liquid measure will a cylindrical ves- 
sel hold that is 10 inches in diameter and 12 inches deep? 

68S. A pyramid is a solid or volume 
whose base is a polygon, and whose convex 
surface is composed of triangles. 

The slant height is the altitude of the triangles 
that form the sides. 



683* To find the convex or lateral surface of a pyra- 
mid. 

Rule. — Multiply the perimeter of the base by one-half 
the slant height, and the product will be the convex 
surface. 

Note. — The convex surface and the area of the base added togethei 
give the entire surface. 
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WRITTEN PROBLEMS. 

684. 1. What is the convex surface of a pyramid the 
slant height of which is 30 inches and the base a pentagon 
each side of which is 20 inches ? 



Solution. — ^20 x 5 x 15 = 1500 sq. in. = convex surface. 

2. The base of a pyramid is a square 20 inches on a side 
and the slant height 50 inches ; what is the entire surface ? 

3. The base of a pyramid is a triangle 3G feet on a side, 
and the slant height is GO feet ; what is its entire surface? 

^. The base of a pyramid is a hexagon 12 ft. 6 in. on a side, 
and the slant height is 30 feet; what is its lateral surface? 

5, What is the diiference between the convex surface of a 
square pyramid and a triangular pyramid each 8 feet 6 incheg 
on a side, the slant height of each being 9 feet 8 inches? 

685. To find the volume of a pyramid. 

Rule. — Multiply the area of the base by one-third o] 
the altitude, and the product will be the volume. 

WRITTEN PROBLEMS. 

686. i. The base of a pyramid is a square 60 feet on n 
side, and its altitude is 90 feet; what is its volume? 

Solution.— 60^x^ x 30 = 108000 cil ft. = volume. 

2. What is the volume of a pyramid the base of which is a 
Square 30 ft. 6 in. on a side and the altitude 75 feet? 

3. The base of a triangular pyramid is 20 yards on a side 
and the altitude is 30 yards ; what is its volume ? 

4» What is the volume of a triangular pyramid whose alti- 
tude is 20 feet and whose sides are respectively 6, 7 and 8 feet ? 

/}. If a cubic foot of marble weighs 175 pounds, what is the 
weight of a marble pyramid 60 feet high, whose base is a 
square 20 feet on each side ? 



• 'J 
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687. A cone is the solid that is formed by 
turning a right-angled triangle around one of i 
the sides that include the right angle. m 

Tlie altitude of a cone is the distance from its top Jp: 

or vertex to the center of the circle that forms its base. mKjL 

The slant heig^ht of a cone is the distance from its mMr- 
vertex to the circumference of its base. 

688. To find the convex or the entire surface of a 
cone. 

Rule. — I. Multiply the circumference of the base by 
hcdf the slant height, and the product will be the con- 
vex surface, 

II, To the convex surface a^d the area of the base, 
and the sum will be the entire surface. 

Note. — The slant height may be found by adding the square of the 
altitude to the square of the radius of the base, and extracting the square 
root of the sum. 

WRITTEN PROBLEMS. 

689. 1, What is the convex surface and what the entire 
surface of a cone whose slant heigfit is 24 inches and the 
diameter of whose base is 20 inches ? 

Solution. — 20x3.1416 = drc of base. 

20 X 3.1416 X 12 = 753.984 sq. im = convex surface. 
10^ X 3.1416 = 314.16 sq. in. = area of base. 
753.984 sq. in. +314.16 sq. in. = 1068.144 sq. in. 

= entire surface. 

2. Find the convex surface of a cone the diameter of whose 
uase is 36 inches and the slant height 40 inches. 

(?. What is the entire surface of a cone formed by turning 
a right-angled triangle around its perpendicular as an axis, the 
perpendicular of the triangle being 20 inches and its base 15 in. ? 

4' What is the convex surface of a cone having a slant 
height of 12 ft. 6 in. and a base the diameter of which is 
8 ft. 4 in. ? 
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690. To liud. the volume of a cone. 

ft 

Rule. — Multiply the area of the base by one-third of 
ihs altitude, and the product iviU be the volume. 

WRITTEN PROBLEMS. 

691. 1. What is the volume of a cone whose altitude is 
48 inches, the diameter of the base being 20 inches ? 

Solution.— 10^ X 3.1410 x 16 = 5026.56 cubic inches = volume. 

^. The altitude of a cone is 30 inches and tho diameter of 
its base is 24 inches ; what is its vohime ? 

3. The altitude of a cone is 60 inches and the diameter of 
its base is 72 inches; what is its volume ? 

4' The altitude of a cone is 8J feet, and the radius of the 
base 5 feet ; what is its volume ? 

69S. A sphere is a solid bounded by ^^^^^^^ 

a surface every point of which is equally ^l^^^^^^k 

distant from a point within called the ^^F Cl^^B 

center. ^^fe— ^^ ^Sl 

693. To find the surface of a sphere. ^^9^^^ 

Rule. — Multiply the square of the diameter by 3.1416, 
and the product will be the surface. 

WRITTEN PROBLEMS. 

694. i. What is the surface of a sphere whose radius is 5 
inches ? 

Solution. — 5x2 = diameter. 

10* X 3.1416 = 314.16 sq. in. = surface. 

^. What is the surface of a sphere 20 feet iu diameter? 
3. What will it cost, at GO cents a square foot, to gild a 
spherical ball 3 ft. G in. in diameter? 
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695. To find the volume of a sphere. 

Rule. — Multiply its surface by one-third of the 
radius, and the product will he the volume. 

WRITTEN PROBLEMS. 

696. i. What is the volume of a sphere whose radius is 

30 inches ? 

Solution.— 60« x 3.1416 = surface. 

60» X 3.1416 X 10 = 113097.6 cu. in. == 65.45 cu. ft. 

2, What is the yolume of a sphere whose radius is 2 feet ? 

3. Find the weight of a sphere of iron 1 ft 8 in. in diam 
eter, the weight of a cubic foot of iron being 487.5 lb. 



GAUGING. 

697. Gauging is the process of measuring the eapacity ol 

barrels and casks. 

Rule. — I. Divide the sum of the head diameter and 
the hung diameter by 2 for the mean diameter, 

II. Multiply the square of the mean diameter in 
inches by the length in inches, and this product by 
.0034. The result is the capacity in ivine gallons. 

WRITTEN PROBLEMS. 

698. 1. What is the capacity in gallons of a cask of which 
the head diameter is 24 inches, the bung diameter 26 inches, 
and the length 36 inches? 

2. What is the capacity of a cask whose head diameter is 
28 inches, its bung diameter 32 inches, and its length 40 
inches ? 

3. The bung diameter of a hogshead is 46 inches, its head 
diameter 42 inches and its length 60 inches; what is its 

pacity ? 



MENSURATION. 313 

SIMILAR SURFACES. 

699. Similar surfaces are surfaces having the same/o7*f7t 
and corresponding dimensions proportional. 

Two polygons are similar when the angles of the first are 
successively equal to the angles of the second taken in the 
same order, and the ratios of the dimensions of the first to the 
corres{)onding dimensions of the second are equaL 

NoTK.-^All circles are similar figures ; so also are all equiangalar poly- 
gODS. Their corresponding dimensions are any lines similarly situated, 
as radii, diameters, circumferences, sides, diagonals, etc. 

Principles. — I. The areas of similar surfaces are to 
each other as the squares of their corresponding di- 
mensions. 

II. The corresponding dimensions of similar surfaces 
are to each other as the square roots of their areas. 

Note. — Articles whose values are determined by their quantity of sar" 
Ikoe vary in value as their areas vary. 

WRITTEN PROBLEMS. 

700. i. A triangular field, whose altitude is 8 chains, has 
an area of 8 acres ; what is the area of a similar field whose 
altitude is 15 chains ? 

Solution.- 8* : 15* : : 8 A. : aj A. — 28| acres. 

2. A 2-inch pipe will empty a cistern in 12 hours; in what 
time will a 3-incli pipe empty it? 

Solution. — 3* : 2* : : 12 hrs. : x lirs. = SJ hoars. 

3. If it costs $42.30 to carpet a room 18 feet Sfjuare, what 
is the side of a square room that for $75.20 can be covered 
with carpet of the same quality ? 

Solution. — In this case, thd ratio of the cost is equal to the ratio of the 
areas. Hence, 

/6O4 y 'JK 20 

• $42.80 : $75.20 : : 18^ : ;c«; x = \/ 42 30 "^ ^ ^^' 
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4' I bought two Smyrna rugs of the same quality, the 
corresponding dimensions of which were as 3 to 5 ; if I paid 
for the smaller $15.30, what should I have paid for the larger ? 

5. The altitude of a field containing 2^ acres is 13 rods : 
what is the area of a similar field whose altitude is 19i^ rods ? 

6. A sphere 9 inches in diameter was gilded for $3 ; what 
would it cost to gild a sphere 15 inches in diameter? 

7. A certain side of a field of 2J acres was 9 rods, what 
was the corresponding side of a similar field of 6^ acres? 

SIMILAR SOLIDS. 

701. Similar solids are such as have the same form, and 
their corresponding dimensions proportionaL 

Principles. — I. Tlie volumes of similar solids are pro- 
portional to the cubes of their corresponding dimensions, 

II. The dimensions of similar solids are proportional 
to the cube roots of their volumes. 

Note. — Similar solids vary in weight, value, and many other respects, 
in the same proportion as they vary in volame. 

WRITTEN PROBLEMS. 

1, If a cube of marble 2 feet on each side weighs 7 tons, 
what is the weight of a cube of marble 3 feet on each side ? 

Solution.— a» : 33 : : 7 T. : a? T. = 23f tons. 

2. The Winchester bushel is a cylinder 18^ inches in diam- 
eter and 8 inches deep ; what must be the diameter and the 
depth of a similar cylinder that will hold 3f bushels ? 



Solution.— ^^ 

or 1 

Again, ^1 

or 1 



s 






18J:aJ, 

18J : X = 27} in., the diameter. 

8 :x, 

8 : a; = 1/i in., the depth. 
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3. If a man 5 feet 6 inches high weighs 160 pounds, what 
is the weight of a man of similar build 6 feet high ? 

4' If a grindstone 2 feet in diameter is worth $3|, what is 
the yalue of another grindstone 4 feet in diameter, and thick 
in proportion? 

5. If a log 16 feet long is worth (;3.20, at that rate what is 
the yalue of a log 20 feet long and thick in proportion ? 

6, A stack of hay 12 feet high is worth |;54; what is a stack 
20 feet high worth, the stacks having their corresponding dimen- 
sions proportional, and the hay being of the same quidity ? 

- 7. Two steamers built after the same model were 90 and 
120 feet long respectively ; the former could carry 540 tons of 
freight ; how many tons could the latter carry ? 

8. What will be the weight of a cube 8 inches high, if a 
cube 3 inches high, of the same density, weighs 6|- pounds? 



MISCELLANEOUS PROBLEMS IN MENSURATION. 

703. i. The diagonal of a room is 35 feet and its width 
21 feet ; what is the area of the room ? 

2, A rectangular field 120 rods long contains 90 acres ; whal 
is the length of its diagonal ? 

3, The foot of a ladder 50 feet long is placed 15 feet from 
the base of a building ; how high will it reach ? 

^. A cylindrical cistern is 12 feet deep and 8 feet in diam- 
eter ; how many hogsheads of 63 gallons each will it hold ? 

5, Mr. Brown lives 4J- miles due west from a certain town, 
and Mr. Felton h\ miles due south from the same town ; how 
far apart, in a straight line, do they live ? 

6, Find the surface of a sphere 3^ feet in diameter. 

7, Find the volume of a cone whose altitude is 10 feet and 
the radius of its base 3 feet. 

8, The altitude of a pyramid is 12 feet, and its base i5 
8 feet square ; what is its volume ? 
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9, The parallel sides of a field in the form of a trapezoid 
are 35 and 45 rods, and its altitude 30 rods; what is it worth 
at ^175 an acre ? 

10, How many acres in a circular island 160 rods in diameter? 

11, A man converted a plot of ground 200 feet square into 
citj lots 25 X 100 feet ; how many were there ? 

12, How many spheres 5 inches in diameter are equal in 
volume to a sphere 5 feet in diameter? 

13, How many bushels in the capacity of a bin G feet deep, 
8 feet wide and 12 feet long? 

14, How many cubic feet in a log 18 inches in diameter 
and 20 feet long ? 

15, A trapezium ABCD has the following dimensions: 
.4B 45 feet, BO 10 feet, CD 48 feet, DA 40 feet and BD 5C 
feet; what is its area ? 

16, How many bricks 4 by 8 inches will it take to pave a 
walk 12 feet wide and 200 feet long? 

17, How many times will the driving-wheel of a locomotive 
^m in a trip of 48 miles, the wheel being 6 feet in diameter? 

18, Around the outside of a rectangular garden 100 feet 
long and 60 feet wide is a walk 12 feet wide ; what is its area ? 

19, Around the inside of an enclosure 8 rods square is a 
drive of uniform width whose area is equal to ^ of the area 
of the enclosure ; what is the width of the drive ? 

20, How long must a fence be to enclose a square field of 
40 acres ? 

21, The entire surface of a cube is 1176 square feet; what 
is the volume of the cube ? 

22, A room is 18 by 24 feet, and 12 feet high ; how far fix)m 
one corner below to the corner diagonally opposite above ? 

23, If oranges 2 inches in diameter are worth 75 cents a 
dozen, how much are oranges 2^ inches in diameter worth ? 

24' How many cubic feet in the walls of a building GO feet 
long, 40 feet wide and 30 feet high, the walls being 16 inches 
thick and there being no allowance for doors or windows? 
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« 

REVIEW QUESTIONS. 

703. What is litio? How is it illustrated? What are the termsl 
What is the antecedent? The consequent? What is a couplet? A 
simple ratio? A compound ratio? Give the principles. 

Define proportion. Antecedents. Consequents. Means. Extremes. 
What is a mean proportional ? Give the principles. 

What is a simple proportion ? Give the rule for finding a missing 
term. 

What is a compound proportion ? Give the rule. Explain the cause 
and effect method of solving examples in proportion. 

What is partnership? Capital or stock? Assets? Liabilities? U- 
ustrato the method of apportioning gains and losses. 

Define a power. A perfect power. A perfect square. A perf 3ct cube. 
What is involution ? Give the principle. 

What is a root ? The square root of a number ? Cube root? Define 
evolution. Radical sign. Index. How many figures in the square root 
of a number ? Select a number expressing tens and units, and analyze 
its square. Give the rule for square root. How many figures in the 
cube root of a number? Analyze the cube of a number expressing tens 
and units. Give the rule for cube root. 

Define mensuration. Parallel lines. Acute angle. Obtuse angle. 
What is a polygon ? A regular polygon ? The perimeter of a polygon ? 
Diagonal of a polygon ? Give names of particular polygons. What is a 
right-angled triangle? Give the rule for finding any side of a right, 
angled triangle. What is the altitude of a triangle ? Give rule for the 
area of a triangle when the base and altitude are given. When the 
three sides are given. 

Define the various quadrilaterals. What is the rule for finding the 
area of a parallelogram ? Of a trapezoid ? Of a trapezium whose sides 
and a diagonal are given ? Give the rule for the other case. 

How is the circumference of a circle found ? The area? 

What is a prism ? Mention particular kinds. Give the rule for the 
convex and the entire surface of a prism. For the volume. Define a 
cylinder. Give the rule for finding the convex surface of a prism. For 
finding the volume. 

What is a pyramid ? The slant height ? The altitude ? What is the 
rule for finding the convex surface* ? The volume ? 

Define a cone. Give rule for finding the convex surface. The volume* 

What is a sphere ? How is its surface found ? Its volume ? 

What is gauging? Give rule. Define similar surfaces. Give the 
principles. What are similar solids ? Give the principles. 
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704. The names of periods beyond Quadrillions are: 

7. Quintillions ; 8. Sextillions; 9. Septillions; 10. Octillions; 
11. Nonillions; 12, Decillions; 13. Undecillions ; 14. Duo* 
decillions; 15. Tredecillions ; 16. Quatuordecillions ; 17. 
Quindecillions; 18. Sexdecillions ; 19. Septendecillions ; 20. 
Octodecillions ; 21. Novemdecillions ; 22. Vigintillions ; etc. 



705. 



ADDITION TABLE. 



1 + 1— 2 


1 + 2= 3 


1 + 3- 4 


1 + 4- 5 


1 

1+ 5— 6 ' 


2 + 1= 3 


2 + 2- 4 


2 + 3— 5 


2 + 4- 6 


2+ 5= 7. 


3 + 1= 4 


3+2— 5 


3 + 3- 6 


3 + 4- 7 


3+ 5— 8 


4 + 1- 5 


4 + 2- 6 


4 + 3- 7 


4 + 4- 8 


4+ 5— 9 


5 + 1- 6 


5 + 2- 7 


5 + 3- 8 


5 + 4- 9 


5+ 5 — 10 


6 + 1- 7 


6 + 2- 8 


6 + 3= 9 


6 + 4=10 


6+ 5 — 11 


7 + 1- 8 


7 + 2- 9 


7 + 3 = 10 


7 + 4-11 


7+ 5 — 12 


8 + 1- 9 


8 + 2-10 


8 + 3-11 


8 + 4=12 


8+ 5—13 


9 + 1 = 10 


9 + 2-11 


9 + 3-12 


9 + 4=13 


9+ 5=14 


1 + 6- 7 


1 + 7- 8 


1 + 8— 9 


1 + 9-10 


1 + 10—11 


2 + 6- 8 


2 + 7= 9 


2 + 8—10 


2 + 9—11 


2 + 10—12 


3 + 6= 


3 + 7-10 


3 + 8-11 


3 + 9—12 


3 + 10—13 


4 + 6 — 10 


4 + 7-11 


4 + 8-12 


4+9-13 


4 + 10=14 


5 + 0-11 


+ 7=12 


5 + 8—13 


5 + 9—14 


5 + 10=15 


6 + 6-12 


6 + 7-13 


6 + 8-14 


6 + 9—15 


6 + 10=16 


7 + 6=13 


7 + 7=14 


7+8-15 


7 + 9-16 


7 + 10-17 


8 + 6-14 


8 + 7=15 


8 + 8=16 


8 + 9=17 


8 + 10=18 


9 + 6—15 


9 + 7=16 


9 + 8-17 


9 + 9=18 


9 + 10-19 
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SUBTRACTION TABLE. 



1—1= 


2-2- 


— . 9 ~. . — — 

3-3= 


4 4= 


5- 6= 


2—1= 1 


3-2- 1 


4 3- 1 


5—4— 1 


6— 6= 1 


3—1- 2 


4 2= 2 


5-3= 2 


4—2 


7— 6- 2 


4-1- 3 


5 2= 3 


G 3= 3 


7 4—3 


8- 5- 3 


5 1—4 


6—2= 4 


7 3- 4 


8—4— 4 


9 5—4 


6 1—5 


7 2-518 3-5 


9 — 4= 5 


10— 5= 5 


7—1= 6 


8 2—0 9 3-6 


10-4- 6 


11 5= 6 


8-1= 7 


9—2- 7 10-3- 7 


11-4= 7 


12— 5= 7 


9—1= 8 


10—2= 8 11—3= 8 


12 4- 8 


13- 5- 8 


10-1= 9 


11-2— 9 


12—3= 9 


13__4= 9 


14 5- 9 


11-1=10 


12 2-10 


13—3=10 


14-4=10 


15 5—10 


6—6= 


7 7= 


8 8-0 


9-9= 


10-10- 


7-6= 1 


8-7= 1 


9 8-1 


10 9— 1 


11 10- 1, 


8—6= 2 


9 7= 2 


10 8- 2 


11-9= 2 


12 10= 2 


9 6= 3 


10 7= 3 


11 8- 3 


12—9= 3 


13—10= 3 


10 6- 4 


11—7- 4 


12 8— 4 


13 9- 4 


14—10= 4 


11—6= 5 


12 7— 5 13 8= 5 


14 9- 5 


15 10= 5 


12 6= 6 


13_7— 6 14-8- 6 


15—9= 6 


16—10= 6 


13-6- 7 


14 7- 7,15 8- 7 


16-9- 7 


17—10= 7 


14—6= 8 


15 7— 8 16 8—8 

1 


17 9- 8 


18 10= 8 


15—6= 9 


16 7- 9 17 8-9 


18 9= 9 


19—10— 9 


16—6-10 


17 7-10,18 8-10 


19 9-10 


20-10=10 



707. Many teachers prefer the method of subtraction in 
which III. of the rule reads : 

III. When any figure of the minuend is less than 
that of the same order in the subtrahend, add 10 to it 
before subtracting ; and then consider the next figure 
of the subtrahend as increased by 1. 

The principle upon which the explanation of the preceding 
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rule dejxjnds is : If the same number he added to both 
miniteiul and subtrahend, the result is not changed. 

Thus, in subtracting 56 from 183, the operation of adding 
10 may be shown as follows : 

183) _ ((180 + 3)4-10 1 _ (180 + 13 
_56j "" t (50 + 6) + 10) ~ ( 60+ 6 

127 120+ 7 = 127. 

Adding 10 units to the minuend makes the remainder 
greater by 10 than it would otherwise be ; adding 1 ten to the 
subtrahend corrects the error. 
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MULTIPLICATION TABLE. 



^ 



Ix 1= 1 


2x 


1- 2;3X 


1= 3 


4x 


1= 4 


5x 


1— 5 


Ix 2- 2 


2x 


2= 4 3x 


2= 6 


4x 


2- 8 


5x 


2— 10 


1x3-3 


2x 


3— 6 


3x 


3— 9 


4x 


3—12 


ox 


3= 15 


1x4-4 


2x 


4= 8 


3x 


4—12 


4x 


4-16 


X 


4- 20 


1x5-5 


2x 


5=10 


3x 


5=15 


4x 


5-20 


5x 


5= 25 


1x6-6 


2x 


6—12 


3x 


6—18 


4x 


6=24 


5x 


6= 30 


1x7-7 


2x 


7—14 


3x 


7-21 


4x 


7—28 


5x 


7- 35 


Ix 8= 8 


2x 


8—16 


3x 


8—24 


4x 


8-32 


5x 


8- 40 


Ix 9= 9 


2x 


9—18 


3x 


9—27 


4x 


9=36 


5x 


9- 45 


1x10—10 


2x 


10-20 


3x 


10-30 


4x 


10-40 


5x 


10= 50 


6x 1- 6 


7x 


1- 7 


8x 


1- 8 


9x 


1- 9 


10 X 


1- 10 


6x 2=12 


7x 


2— 14 


8x 


2—16 


9x 


2=18 


10 X 


2= 20 


6x 3-18 


7x 


3—21 


8x 


3—24 


9x 


3-27 


10 X 


3= 30 


6x 4=24 


7x 


4—28 


8x 


4-32 


9x 


4—36 


10 X 


4— 40 


6x 5—30 


7x 


5=35 


8x 


5-40 


9x 


5=45 


10 X 


5= 50 


6x 6—36 


7x 


6=42 


8x 


6-48 


9x 


6—54 


10 X 


6— 60 


6x 7=42 


7x 


7-49 


8x 


7-56 


9y 


7—63 


10 X 


7= 70 


6x 8—48 


7x 


8—56 


8x 


8-64 


9x 


8-72 


10 X 


8- 80 


6x 9-54 


7x 


9—63 


8x 


9—72 


9x 


9-81 


10 X 


9= 90 


6x10=60 


7x 


10-70 


8x 


10—80 


9x 


10—90 


10 X 


10—100 
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7Q9« The word and, except when it takes the place of the 
decimal poi^t, is omitted in reading numbers, in order to pre- 
vent ambiguity in dictating mixed decimal numbers. 

Thus, were and used indiscriminately, y?i;c hundred and Jive 
thousandths might mean .505, or 500.005. When it is uuder- 
stood that and always takes the place of the decimal point, no 
such ambiguity can occur. 



GREATEST COMMON DIVISOR BY DIVISION. 

« 

710. Principles. — I. A commoji divisor of two num- 
bers is also a divisor of their sum, of their difference, and 
of any multiple of either of the numbers. 

II. A common divisor of two nuinhers is also a divi- 
sor of the sum of any multiples of the numbers. 

Thus, 6 being a divisor of 30 and 18, is a divisor of 30 + 18, 30—18, 
80x2, 18x8, 80+(18xa), (30x3)+18, (30x3) + (18x5), etc. 

711. I. To find the greatest common divisor of 552 and 744. 

Explanation. — ^The greatest Process, 

common divisor of 552 and 744, kko ) 744 ( 1 
whatever it is, must divide their kko 

difiference, 192. It wiU divide ^ 

also 2 times 192, or 384. Since 192 ) 552 ( 2 

it will divide 552 and 384, it will 384 

divide their difference, 168. TTT \ -. qo / -, 

Since it will divide 192 and 168, ^^^ j 19/i ( 1 

it will divide their difference, or loo 

24. Hence, it cannot be greater 24 ) 168 ( 7 

than 24. Bat 24 is a divisor of -| go 

24 and 168 ; hence, the greatest 

common divisor of 552 and 744 cannot be less than 24. Since it cannot be 
greater than 24 or less than 24, it must be egzial to 24. 

1. Find the greatest common divisor of 288 and 648. Of 384 
and 1296. Of 1778 and 1722. Of 3672 and 7992. 
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GREATEST COMMON DIVISOR OF FRACTIONS. 

712. The greatest common divisor of two or more frao- 
tions or mixed numbers is the greatest divisor that will divide 
9aeh of them and give a whole number for a quotient. 

I. Kequired to find the greatest common divisor of f , 3^ 
and 31- 



Process. 

G.C.D.ofiJs^Jjt^^^. 
G. C. D. of 5, 10, 15 = 5, 
L. C. M. of 8, 3, 4 = 24. 

Analysis. 

i ¥.¥ = «,!*, if 

15, 80, 90 _ ^ 
24 ""24* 



G. C. D. of 



Explanation. — The mixed 
numbers are first reduced to im- 
prt^per fractions, and then all the 
fractions are reduced to equiva- 
lent fractions having the least 
common denominator. The great- 
est common divisor of these frac- 
tions is evidently a fraction whose 
denominatoi: is 24, and whose nu- 
merator is the greatest common 
divisor of 15, 80 and 90. This 
divisor is 5, which written over 
24 gives u\ as the greatest common divisor of f , 3J and 3}. 

The same result is obtained by writing the greatest common divisor 
of 5, 10 and 15, the numerators, over the least common multiple of^, 3 
and 4, the denominators. 

713. Rule. — I. Reduce mixed numbers to improper 
fractions. 

II. Find the greatest common divisor of the numeror 
tors, and write it over the least common multiple of the 
denominators. The result will be the greatest common 
divisor of the fractions, 

714. Find the greatest common divisor of th e foUotving : 




1. i,f 


3. 3f, 5f 


^' if ^9 •?• 


13. ^, 34. i3f 


^. i, 4* 


6. 3|, 41. 


io. i,i,^ 


14. ^,lQ\,l^ 


3- i,f 


7. hH- 


11- i,iA- 


15. ^,^,Hi. 


^' iA- 


8. 1, 5f • 


12. 1, i,M- 


16. . %^, 3i, H. 
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715. -Z. I wish to order demijohns of the same size thar 
irill exactly contain, without mixing, two barrels of wine, one 
containing 46| gaL, the other 39f gal. How many of the largest 
demijohns that will answer the requirement shall I order? 

2. A baker at one time made a certain number of loaves 
of equal weight, using 28^^ lb. of flour, and at anothentime 
he made a different number of loaves like the first in weight, 
and used 46J lb. of flour. How much flour was used for eacli 
loaf, the loaves being the largest possible ? 

3. A merchant wishes to cut, without waste, two pieces of 
silk, containing 281 J yards and 412^ yards respectively, into 
the longest equal dress patterns possible ; how many yards 
must each dress pattern contain ? 

Jf, My grocer sold me what seemed, as weighed by his bal- 
ances, a certain whole number of pounds of sugar, and a cer- 
tain whole number of pounds of coffee. On reaching liomo, I 
weighed them on balances known to be correct, and found 
that the sugar weighed 32^^ lb. and the coffee 43| lb. Find 
the deficiency of weight on each pound, supposing my loss to 
be the least possible. 

5. What is the least number of kegs of equal size in which 
I may put, without mixing, three hogsheads of different kinds 
of syrup, the first hogshead containing 68 J gallons, the second 
78} gallons, and the third 120f gallons ? 

6. I have a vessel which when filled with water a certain 
number of times and emptied into a cistern having a capacity 
of 95| gallons will exactly fill it; in like manner it will 
exactly fill a cistern holding 123} gallons, or one holding 
292|^ gallons. What is the largest possible size of the vessel 
to answer the conditions ? 

7. How much more than $3 per day must a man receive 
in order that he may pay a bill of $42^, of *70|, or of $97f, 
and use in each case the entire pay for a whole number of days ? 




r*^. VI 



\ 



w^^->- 
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LEAST COMMON MULTIPLE OF FRACTIONS. 

716. The least common multiple of two or more frao* 
tions or mixed numbers is the least number that will contain 
each of them a whole number of tiines. 

I. Kequired the least common multiple of |, 3^ and 3f, 



Process. 
3i = :yi; 3f = Jjt. 
L. C. M. of I, J/, ^ = 30. 
L. C. M. of 5, 10, 15 = 30 



G. CD. of 8, 3, 4 = 1 



= 3a 



Analysis. 

i ¥. ¥ = M, li, M- 

L.C.M.of^?-^^=:^ = 3Q 



24 



24 



Explanation. — In the 
analysis the mixed numbers 
are first reduced to improper 
fractions, and then all the 
fractions are reduced to equiv- 
alent fractions having the least 
eommon denominator. The 
ieast common multiple of 
these fractions is evidently a 
fraction whose denominator is 
*)4, and whose numerator is the 
-east common multiple of 15, 

80 and 90. This multiple is 720, which written over 24 gives -'^, equa\ 
to 30, for the least common multiple. 

The same result is obtained by writing the least common multiple ol 
5, 10 and 15, the numerators, over the greatest common divisor of 8, 3 
and 4, the denominators. 

717. Rule. — I. Reduce mixed numbers to improper 
fractions. 

II. Find the least common multiple of the numera- 
tors, and write it over the greatest common divisor of 
the denominators. The result will he the least common 
multiple of the fractions. 

718. Find the least comtnon ^nultiple of tlie foUotving : 



1- h A- 

3. I, f . 
4' h A- 



5. ^, 3f . 

8. ^, 6t»s. 



9. I, h f- 

10. h-h,{ 

11- h h f- 

12. J, -/y, f. 



IS. H, ^, 6f. 

15. 5\, 8^, 9^ 

16. ^, 5{i, 6H. 
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flO. i. A can walk 3f miles per hour, and B 3| miles pel 
hour; what is the least distance that will require either a whole 
number of hours to walk it ? 

^. I pay I5| per week for board, and my brother pays 16 J; 
what is the smallest sum of money that will pay the board ol 
either of us for a whole number of weeks ? 

S. I can buy pears at If cents each and oranges at 2f cents 
each ; what is the least number of either that I can buy with 
the same sum of money ? 

4' A tailor buys three pieces of cloth of equal length, but 
the shortest possible, so that, without waste, he may make 
from the first suits of 5^ yds., from the second, suits of 
()^ yds., and from th*^ third, suits of 7^ yds. What U 
their length ? 

5. A farmer finds that bags having a capacity of 2^ bu, 
2^ bu. or 3f bu. will exactly hold the wheat in one of hiji 
bins ; find its least contents to answer the requirement. 



CIRCULATING DECIMALS. 

730. A circulating or repeating decimal is a decimal in 
which a figure or set of figures is constantly repeated in the 
same order. 

Thus, »333 + , .8636 + , are circulating decimals. 

731. A repetend is the figure or set of figures repeated. 

A repetend is written but once ; when it consists of one figure, a 
dot is placed above it to show that it is a repetend ; when it consists 
of two or more figures, a dot is placed above the first and the last 
figure. 

Thus, .3, .571428, .273, etc 

723. A pure circulating decimal is a decimal that con 
sists only of a repetend. 

Thus, .45, .iSS, are pure circulating decimals. 
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723* A mixed circulating decimal is a decimal that 
consists of an unrepeating ov finite part and a repetend. 

Thus, .273, .54173, are mixed circulating decimals. 

734. Similar repetends are repetends that begin at the 
same decimal place. 

Thus, .5 aud .17 ; .823 and .5653, are similar repetends. 

735. Conterminous repetends are repetends that end 
At the same decimal place. 

. Thus, .517 and .313, .3287 and .5167, are conterminous repetends. 

726. To reduce a pure circulatiug decimal to a com- 
mon fractiou. 

I. Eequired to reduce .27 to a common fraction. 
Explanation.— Since .27 = .2727, 100 Process, 
timee 27 is. found by moving the deci- 27x100 27 27 



.27 X 1 = .27 



mal point two places to the right, giving 

B7.27. Subtracting .27 from 27.27 leaves 27, 

which is 99 times .27. The value of the .27 X 99 = 27 

.'fepetend, .27, is, therefore, equal to -^^ of 

*,;, or f|, equal to i\. .^'J' = fi = A- 

Rule. — Write the repetend, udth the dots and decimal 
point omitted, as the numerator of a fraction whose 
denominator consists of as many 9'5 as there are flares 
in the repetend. Reduce the result to simplest form, 

• • • • • ■ 

727. 1. Express as common fractions : .6, .3, .279, .571428. 
2. Reduce to common fractions in their simplest form, 
,315, .i728, .459, .187, .495. 

• • • • • • 

S, What common fractions are equal to .39, .81, .351, 
.4185 and .314181? 

738. To reduce a mixed circulating decimal to a 
common fraction. 

I. Eequired to reduce .245 to a common fraction. 
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Explanation.^-Multiplyiog the 
decimal by 1000 gives 245.45, and 
by 10 gives 2.46. Subtracting the 
latter product from the former 
gives 990 times the decimal, equal 
to 243. Hence the decimal equals 
^J^ of 243, or iJi equal to ^Yiy- 



Process. 

.245x1000 = 245.45 
.245 X 10 = 2.45 

.245 X 990 = 243 
.245 = |« = A^. 



Rule. — Suhtrdct the finite paH from the entire deci' 
mal ; write the remainder as the numerator of a frac" 
tion wlwse denomino/bor consists of as many 9's as there 
are figures in the repetend, with as many ciphers 
annexed' as there are figures in the finite part. Reduce 
the resulting fraction to its simplest form. 

729. 7. Reduce to common fractions in their simplest 
form : .336, .4545, .036, .838, .125225, .747. 

• • • • 

2. Reduce to improper fractions : 2.27, 4.23, 1.81, 1.235. 

3, Express as common fractions, 2.339, 5.74, 8.1263, .3263 
and .189. 



730. To make two or more repetends similar and 
couteriiiinous. 

• • • • • 

I. Required to make .5, .343 and .42532 similar and con- 
terminous. 



Process. 

.5 =.55555555 

.343 =.34343434 

.42532 =.42532532 



Explanation. — In the given decimals, 
the repetends begin at different decimal 
places. To be similar they must be made to 
begin at the same decimal place. The repe- 
tend of the last begins at the thousandths' 
place. The repetends of the other two are 
made to begin at tlie thousandths' place by moving the point to the right. 

• • • • 

They are made conterininous by writing the repetend 532 twice, JM thre« 
times, and .5 six times, and placing the second point over the sixth 
figure beyond the first j^oint. 

The correctness of the process depends upon the fact that .5 extended 
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indefinitely gives the same result as 555555 extended indefinitely, 

• • • • 

.848 extended indefinitely gives the same result as .84348484 extended 
indefinitely ; etc. 

Rule. — I. Extend the repetends, and make the repe 
tends all begin at the same decimal place, 

II. Make the repetends each contain as inany figures 
as the least common multiple of the nurnber of places in 
the several given repetends. 

731, i. Make ,53, ,759, .568 and ,4819 similar and con- 
terminous. 

• • • • • • 

2, Make .561, .819 and .73 similar and conterminous. 

• • » • • • 

3, Make .3, .5, .19 and .53217 similar and conterminous, 

4, Make .3i79, .43812467 and .103247 similar and con- 
berminous. 



ADDITION AND SUBTRACTION. 

732, Circulating decimals may be added and subtracted by 
making them similar and conterminous, and then proceeding 
as in ordinary decimals. 

1. Required to find the sum of .34, .467, 5.137 and 25.1283. 

Explanation. — The decimals are Process^ 

first made similar and conterminous, •• q/io>io>io" 

and written with like decimal orders •^t. = .34343434 

in the same columns. If the decimals .467 = .46767676 

were extended farther, the next col- 5.137 = 6.13713713 

amn to the right would be the same as ok i ooq ok -i nbooooo 

the thousandths column, and its sum ; ;— 

would be 36. Hence, there is 2 to carry 31. 07663208 
to the right-hand column, making its 
sum 18. 

The repetend in the result is similar and conterminous with the repe 
tends added. 




y> 
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II. Kequired to find the difference between 5.133 and 3,4573 



Explanation. — If the decimals were Process. 

extended farther, the next column to the k iqo k iqoqo 

right would be the same as the hundredths' * . . * . 

column. Hence, there is 1 to cany to the 3.4573 = 3.45734 

tight-hand column, after which the sub- 1.67497 
fraction is performed as in finite decimals. 

733. i. Find the sum of 75.75, 83.83i, 7.015 and 32.7. 

2. From the sum of 38.319 and 47.473 take the sum of 19.19* 
atrd 23.231. 

3. Find the value of 3.8193-+-47.47— 16.7 + 8.0i3. 

4. Find the value of .473-1- .6181 + 8.210317—5.17 + 11.1. 

5. Find the value of 5.51 + 7.731— 1.83— .173. 

734. Circulating decimals are multiplied and divided by 
first reducing them to common fractions, performing the 
operations required, and then reducing the result to decimal 
form. 

Thus, .5 X .35 = i x|t = -if = .197530864. 

Also, .5-f. .13 =i-4-if =tx|| = M = 4A = 4.230769. 



ANALYSIS OF REDUCTION. 

735. Strictly, it is not correct to say that 15 bushels mul- 
tiplied by 4 gives 60 pecks. The logical explanation is : Since 
in 1 bushel there are 4 pecks, in 15 bushels there are 15 times 
4 pecks, equal to 60 pecks. 

Good usage, however, permits the explanation given in this 
book. The correct analysis should be given by the teacher 
in explaining the rule, and also by the pupils when required. 
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AREAS OF RECTANGLES. 

736. The rule for finding the 
area of a surface whose length 
and width are given is likely to 
mislead, unless carefully ex- 
plained. The pupil is directed to 
multiply the length by the width. 
Strictly, however, feet cannot be 

multiplied by feet, or inches by A I 1 U — I 1 IB 

inches, any more than dollars can 

be multiplied by dollars, or pounds by pounds. In everj 
product of two factors, one of them, at least, must be absti-act. 
The rule is developed as follows : 

The rectangle ABCD is represented as 5 in. long and 4 in. 
wide. Lines drawn as in the figure will divide it into equal 
squares like FGHC, each equal to 1 square inch. In the row 
CDEF there are 5 such squares, equal to 5 square inches, and 
the figure consists of 4 such rows. Hence, the area of the 
entire figure is equal to 5 sq. in x 4- {^ot by 4 inches), equal 
to ^0 sq. in. 



J 



VOLUMES OF RECTANGUUR SOLIDS. 

73'7« The figure in the margin 
represents a solid 4 inches high, 
7 inches long and 5 inches wide. 
It may, therefore, be separated 
into 4 layers, each 1 inch deep, 
7 inches long and 5 inches wide. 
Each one of these layers may be 
divided into 5 rows, each consist- 
ing of 7 cubes 1 inch each way. 

In one layer there will be 7 cii. in. x 5, or 35 cu. in. ; and in 
the 4 layers, or what is the sumo, in the entire solid, ther« 
will be 7 cu. in. x5 x ^, equal to I40 gu. in. 
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MERIDIAN AND STANDARD TIME. 

738. A watch that shows correct time at any given point, 
is 4 minutes slow at a point one degree east, and 4 minutes 
fast at a point one degree west. 

To remedy this difficulty, the principal railroads of the 
United States and Canada, in 1883, adopted the time of four 
different meridians, 15° apart, as the standard time for four 
sections embracing the entire width of both countries. The 
most eastern of these is the meridian of 75° west of Green- 
-^ich ; the others being the meridians of 90°, 105° and 120°. 

All places between the Atlantic coast and a line extending 
from Detroit through Pittsburg, Wheeling, Parke rsburg, 
Augusta and Charleston have the time of the 75th meridian, 
called Eastern Time. 

All places between the western boundary of the Eastern 
Time section and a line from Bismarck through North Platte, 
Dodge City, etc., to tlie City of Mexico have the time of the 
90th meridian, called Central Time, one hour earlier than 
Eastern Time. 

Eoughly, the Rocky Mountain region has the time of the 
105th meridian, 2 hours earlier than Eastern Time, and called 
Mountain Time ; and the Pacific slope has the time of the 
120th meridian, 3 hours earlier than Eastern Time, and called 
Pacific Time. 



GOVERNMENT LANDS. 

739. In the survey of government land, a Hue called the 
principal meridian is run north and south, and another 
line called the base line is run east and west. 

740. Parallel to these two lines, other lines are run so as 
to form squares six miles on a side. These squares are 
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called townships. Each township contaiDS 36 square miles, 
or 23040 acres. 

741. Each township is divided into 36 equal squares, 
called sections. A section is 1 mile square, and contains 
840 acres. The sections of a township are designated as 
shown in the diagram, Section No. 1 being in the north- 
eastern corner of the township, Section No. 31 being in the 
south-western corner, etc. 

743. The sections are themselves divided and subdivided 
as shown in the diagram. 



A TOWNSHIP. 

N. 



A SECTION. 

N. 



W. 



6 


5 


4 


3 


2 


1 




7 


8 


9 


10 


11 


12 


S 

H 


18 


17 


16 


15 


14 


13 




19 


20 


21 


22 


23 


24 


30 


29 


28 


27 


26 


25 


ca 


31 


32 


33 


34 


a5 


86 





w. 



N.W.J^ 

of 

N.W.J4 

40 A. 



S.W.J^ 

of 
N.W.^ 



of 

N.W.Ji 
80.A. 



N.E. 5< 
160 A. 



S.J< 

saoA. 



SIX S. MILES 



ONE S. MILE 



o 




743. i. How many farms of 72 acres each in a township 
of government land ? 

2, What will be the cost of the S. E. ^J- of a section of land 
at 12.25 an acre ? 

3. I bought the W. \ of the N. W. i of a section of land, 
and the S. ^ of the W. \ of the same section at $1.75 an acre; 
what did it cost me ? 

4- What will it cost at $.75 a rod to fence the N. W. J of 
the N. W. ^ of a section of land? 

5, Locate by diagram the E, ^ of the S. E. J of a section 
of land, and find its cost at $1.25 an acre. 

6, A man bought the E. \ of the S. ^ of a section of land at 
$2.25 an acre and sold it at $5.75 an acre; what did he gain? 
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DUODECIMALS. 

744. Duodecimals is a system of numbers whose scale is 
12. Its principal application is by artificers in estimating 
areas and volumes. 

745. The foot is the principal unit. It is divided and sub 
divided according to the following 

TABLE. 



lit 



12 fourths ("") = 1 third, written 1' 

12 thirds = 1 second, '' V. 

12 seconds = 1 inch, or prime, " 1', 

12 primes = 1 foot, " 1 ft. 



MULTIPLICATION OF DUODECIMALS. 
746. 1. What 18 the area of a floor 15 ft. 8' by 13 ft. 5' ? 

Explanation. — Beginnings at the right, 8' Process, 

multiplied by 5' equals 40", or 3' 4". Tlie 4" is 15 ft. 8' 

written one place to the right and the 3' added 13 ft b' 

to the product of 15 ft. by 5', giving 78', equal — j 

to 6 sq. ft. 6', which is written as in the margin. " ^^* *t. o 4 

The product by the other term of the mul- 203 sq. ft. 8 

tiplier is 203 sq. ft. 8'. The addition of the par- 210 so. ft. 2' 4" 
tial products is obvious. 

2. Multiply 9 ft. 6' by 3 ft. 5'. 

3. A rectangular bin is 9 ft. 6' long, 4 ft. 8' wide, and 3 ft 
4' deep ; find its solid contents. 

Jf. A block of granite is 5 ft. 10' square, and 4 ft. 8' thick; 
what is its volume ? 

6, How many square feet in a mahogany board 14 ft. 8f 
long by 1 ft 2' wide ? 



^ V - ,^^^«^^ 
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MISCELLANEOUS TABLES. 



747. LINEAR MEASURES. 

3 barley-corns, or 8ize8= 1 inch. Used by shoemakers. 

Used to measure the height 
horses at the shoulder. 
= 1 sacred cubit. 



4 inches 
21.888 inches 
6 feet 
3 feet 



= 1 hand 



j Use 

i of 



-. i. i^i \ Used to measure depths 
= 1 fathom. •{ , ^ 

{ at sea. 

= 1 pace. 

^^^„« ., ^ . (Used to measure dis- 

1.1524 common miles = 1 sreoff. mi. •{ , 

* & ft J tances at sea 

3 geographic miles = 1 league. 



748* Linear Equivalents. 

1 inch = 2.54 centimeters. 

1 foot = .3048 meter. 

1 yard = .9144 meter. 

1 rod = 5.029 meters. 

1 mile = 1.6093 kilometers. 

Equivalents of Surface. 

1 sq. in. = 6.4528 sq. centim. 
1 sq. ft. = .0929 sq. meter. 
1 sq. yd. = .8361 sq. meter. 
1 sq. rd. = 25.293 centares. 
1 acre = 40.47 ares. 
1 sq. mi. = 259 hektares. 



Equivalents of Volume. 

1 cu. in. = 16.387 cu. centim. 
1 cu. ft. =28.317 cu. decim. 
1 cu. yd. = . 7645 cu. meter. 
1 cord = 3.624 steres. 



Equivalents of Capacity. 

1 fl. ounce = .02958 liter. 
lliq. qt. =.9463 liter. 
1 gallon = 3.785 liters, 
1 dry qt. = 1.101 liters. 
1 bushel = .35243 hektolitei; 



Equivalents of Weight. 



1 gr. Troy 
1 oz. Troy 
1 lb. Troy 



.0648 gram. 
31.103 grams. 
,37324 kilogram. 



'1 oz. av. 
1 lb. av. 
1 ton 



28.35 grams. 
.4536 kilogram. 
.907 tonne. 
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BOOK MEASURE. 



. sheet folded 
into 


Uie book is 


A sheet of 
paper makes 


2 leaves 


a folio^ 


4 PP- (pages). 


4 " 


a quarto or 4to, 


8 " 


8 " 


an octavo or 8vo, 


16 " 


12 " 


a duodecimo or 12mo, 


24 " 


16 '' 


a 16Tno, 


32 " 


18 '' 


an 18mo, 


36 " 



749. The weight of a bushel of certain articles is as 
follows : 



Corn in ear, . 68 lb. 
Clover seed, . 60 " 
Flax seed, . 56 " 
Hemp seed, . 44 " 
Oats, . . . 32 " 
Onions, . . 60 " 

The following are in common use : 
100 lb. of grain or flour 



Barley, . 


. 48 lb. 


Beans, . . 


. 60 '' 


Buckwheat, 


. 42 '' 


Bran, . . 


. 20" 


Corn, . . 


. 56 " 


Corn meal, 


. 50 " 



Peas, . . .601b 
Potatoes, . - 60 " 
Rye, . . . 56 " 
Salt,. . . 56 " 
Timothy seed, 45 " 
Wheat, . . . 60 « 



100 
100 

196 
200 
240 
280 



dry fish = 

nails = 

flour = 

beef or pork = 

lime = 

salt at N. Y. Salt Works = 



1 
1 
1 
1 
1 
1 
1 



cental. 

quintal. 

keg. 

barrel. 

barrel. 

cask. 

barrel. 



MISCELUNEOUS EQUIVALENTS. 



231 cu. in. 

2684 

277.274 
2150.42 
2216.192 
2747.7 



1 gal. liquid measure. 

1 gal. dry measure. 

1 imperial gal. of Great Britain.* 

1 bushel of U. S. 

1 " " Great Britain. 

I heaped bushel. 



— -r»- » -■« ■ 



336 APPENDIX. 

• 1000 oz. or 62J lb. = 1 cu. ft. of pure water. 

8^ lb. pure water = 1 gallon. 

5760 grains = 1 lb. Troy or apothecaries^ 

7000 '' = 1 " avoirdupois. 

24.75 cu; ft. = 1 perch of masonry. 

36 to 45 cu. ft. = 1 ton anthracite coal. 

760. i. Webster's Unabridged Dictionary is a quarto of 
1928 pages; how many sheets of paper are used in each copy? 

£. How many 12mo books of 482 pages can be made from 
the paper in one copy of Webster's Unabridged Dictionary ? 

3. How many bushels in 6000 pounds of potatoes ? 

4' How many bushels of corn in the ear in 8 J tons ? 

5. How many liquid gallons will a vessel 44 inches long, 
28 inches wide and 1 foot deep hold ? 

6. A cylindrical vessel 6 feet deep and 3 feet in diameter is 
filled with water ; what is the weight of the water ? 

7. There are 360° of 60 geographic miles each in the cir- 
cumference of the earth; how many common miles in the 
circumference of the earth ? 

S. How many pounds of water will make 63 gallons ? 

9. How many lb. Troy are equal to 144 lb. avoirdupois? 

10. Counting 40 cu. f t. of anthracite coal to a ton, how 
many tons will a bin 12 feet long, 10 feet wide and 6 feet deep 
hold? 

11. How many bushels in Great Britain are equal to 1000 
bushels in the United States? 

1^, What is the height in inches of a horse 16^ hands 
high? 

13. How many perches of masonry in a wall 225 feet long, 
22 feet high and 1^ feet thick ? 

i^. How many bushels will a bin 12 feet long 8 feet wide 
and 6 feet deep hold ? 
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DIFFERENCE BETWEEN DATES. 

761. There are three methods of finding the time between 
two dates. To illustrate them, let it be 

1, Eequired to find the time from Jan. 29, 1882, to August 

15, 1884. 

First Method. 

Process. 

Explanation. — The years, months and days ■. 

J r« mo* Qa* 



are written and subtracted the same as in de- 



1884 8 15 



nominate numbers, giving 2 yrs. 6 mo. 16 da. 

for the result. 1882 1 29 

2 6 16 
Second Method. 
Explanation. — The Process, 

number of whole years Jan. 29, '82, to Jan. 29, '84 = 2 yrs. 
is first found, giving 2 ja„. 29 to July 29 = 6 mo, 

y?"- "^^^J^^^^of j,,iy 29 to August 15 ==17 da. 

whole months is next "^ ^ 

found, giving 6 months. Finally, the number of days from July 29 tc 

August 15 is found, giving 17 days. 

Third Method. / 
Explanation. — Process. 

The number of j^^^ 29, '82, to Jan. 29, '84 =jg yrs. 
whole years is first 

foand^and then t^e 3 + 39 + 31 + 30 + 31 + 30 + 31 + 15 = i95 da. 
number of days; 

giving 2 years 199 days. 

753. i. Find hy each method the time from Nov. 1, 1879, 
to Mar. 16, 1880. 

2. Find by each method the time from June 18, 1863, to 
Mar. 1, 1868. 

3. What is the time by each method from Jan. 3, 1884, to 
Dec. 15, 1884 ? 

4» Find by each method the time from Dec. 29, 1883, to 
Apr. 14, 1884. 

5. Find by each method the time from August 29, 1881, to 
March 3, 1884. 
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INTEREST TABLE. 

763. The interest on any sum of money may readily be 
found by means of a table showing the interest on II at vari- 
ous rates and times. 





5% 


6% 


7% 


8% 


■■ 


5% 


r 

6% 


t% 


8% 


Yr. 










Yr. 










1 


.05 


.06 


.07 


.08 


4 


.20 


.24 


.28 


.32 


2 


.10 


.12 


.14 


.16 


5 


.25 


.30 


.35 


.40 


3 

Mo. 


.15 


.18 


.21 


.24 


6 


.30 


.36 


.42 


.48 










'Mo. 










1 


.00416 


.005 


.00583 


.00666 


7 


.02916 


.035 


.04083 


.04666 


2 


.00833 


.01 


.01166 


.01333 


8 


.03333 


.04 


.04666 


.05333 


3 


.01250 


.015 


.01750 


.02000 


9 


.03750 


.045 1 .05250 


.06000 


4 


.01666 


.02 


.02333 


.02666 


' 10 


.04166 


.a5 \ .05833 


.06666 


5 


.02083 


.025 


.02916 


.03333 


j 


.04583 


.055 


.06416 


.073331 


6 

Da. 


.02500 


.03 


.03500 


. 04000 


Da. 




. 


, 


1 


~ ~ 












1 

1 


1 


.00013 


.00016 


.00019 


.00022 


16 


.00222 


.00260 


.00311 


.00355' 


2 


.00027 


.00033 


.00038 


.00044 


17 


.00236 


.00283 


.00330 


.00377 


8 


.00041 


.00050 


.00058 


.00066 


18 


.00250 


.00300 


.00350 


.00400 


4 


.00055 


,00066 .00077 


.00088 


19 


.00263 


.00316 


.00369 


.00422 


5 


.00069 


.00083 Mmi 


.00111 


20 

1 


.00277 


.C0333 


.00388 


.00444 


6 


.00083 


.00100 .00116 


.00133 


21 


.00291 


.00350 


.00408 


.00466 


7 


.00097 


.00116 .00136 


.00155 


22 


.00305 


.00366 


.00427 


.00488 


'8 


.00111 


.00133 .00155 


.00177 


23 


.00319 


.00383 


.00447 


.005111 


9 


.00125 


.00150 .00175 


.00200 


24 


.00333 


.00400 


.00466 


.00533 


10 


.00138 


.00166 .00194 


.00222 


25 


.00347 


.00416 


.00486 


.00555 


11 


.00153 


.00183 .00213 


.00244 


26 


.00361 


.00433 


.00505 


.00677 


12 


.00166 


.00200 .00233 


.00266 


27 


.00375 


.00450 


.00525 


.00600 


13 


.00180 


.00216 


.00252 


.00288 


28 


.00388 


.00466 


.00544 


.00622 


14 


.00194 


.00233 


. 00272 


.00311 


29 


.00402 


.00483 


.00563 


.00644 


15 


.00208 


.00250 


.00291 


.00333 













I. What is the interest on $875.60 for 5 yrs. 7 mo. 29 da. 

at 5^? 



frig 
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Explanation. — From Process. 

tbe column showing the ^ ^5 = In t. on $1 for 5 yrs. 

interestat 5% are taken nnn-ny a l^ rv 

,^_ ,_, /_ ^^ ^_ .02916= " *^ 7 mo. 

.00402= '' '' 29 da. 



the interest on $1 for 
5 years, the interest for 



7 months, and the inter- .28318= '' ''5 vrs. 7 mo. 29 da 

est for 29 days. The 

sum of these gives the $875.50 X .28318 = $247.92. 

part of the principal 

that equals the interest for 5 yrs. 7 mo. 29 da. Multiplying $875.50 by 

this decimal ^ives $247.92, tbe interest. 

754. Find by the table the interest on : 

1. $890 for 5 yrs. 3 mo. 24 da., at 6%. 

2. $1875 for 3 yrs. 5 mo. 18 da., at 6^. 

3. $3600 for 7 yrs. 1 mo. 23 da., at 5^. 

4. $1275 for 8 mo. 27 da,, at %%. 

5. $123.75 for 1 yr. 11 mo. 28 da., at 1%. 

6. $235.50 for 3 yrs. 5 mo. 26 da., at 7%- 

7. $1323.60 for 5 yrs. 5 mo. 25 da., at 6^. 

8. $2387.50 for 4 yrs. 4 mo. 14 da., at 5%- 

9. Find by the table the amount of $750 for 5 yrs. 9 mo. 
25 da. at S%. 

10. What is the amount of $3800 for 3 yrs. 4 mo. 29 da. 
at 6%? 

11~ What is the interest on a note for $8600 from June 23, 
1880, to Mar. 4, 1884, at 6% ? 

12. Find the amount at b% of $3600 for 6 yrs. 4 mo. 23 da. 

13. A note at b% for $3570 was dated June 13, 1881, and 
was paid March 1, 1884 ; what was the amount due ? 

14. Find the interest at 6% on $18600 from July 25, 1883, 
to Apr. 4, 1884, ascertaining the time by the second method. 

15. Find the interest at 1% on $68000 from Aug. 31, 1881, 
to Feb. 29, 1884, employing the first method of finding the 
difference between dates. 

16. What is the interest at b% on a note for $5000 from 
Jan. 10, 1882, to Dec. 5, 1884? 
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•755. THE VERMONT RULE FOR PARTIAL PAYMENTS. 

**Ofi aZL notes, bills, or other siifvUar obligations, 
whether made payahle on demand or at a specified 
time, WITH i^sTTEBEST, when payments are made, sueh 
payments shall be applied : first, to liquidate the inter- 
est that has accrued at the time of such payments ; and, 
secondly, to the extinguishment of tlie principal. 

"On all notes, bills, or other similar Migations, 
whether made payable on demand or at a specified 
time, WITH INTEREST ANNUALLY, the annual interests 
that remain unpaid shall be subject to simple interest, 
from the time they become due to the time of final set- 
tlement ; but if in any year, rechoning from tJte time 
such annual interest began to accrue, payments have 
"been mo/de, the amount of such payments at tlve end of 
such year, with interest thereon from the date of pay- 
ment, shall be applied: first, to liquidate the simple 
interest that has accrued upon the unpaid annual 
interests; secondly, to liquidate the annual interests 
that have become due ; and thirdly, to the extinguish' 
ment of the principal" 



766. THE NEW HAMPSHIRE RULE 

Is the same as the Vermont Rule, with the following provision : 

" If at the time of any payment, no interest is due, 
except what is accruing for the year, and the payment 
or payments are less than the interest due at the end of 
the year, then no interest is allowed on such payment or 
payments/' 

Note. — Solve by each of the above rules the examples on p. 247. 



-> 
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757. 



INTEREST LAWS 



Laws of sach State and Tebritory beoardixo Rates of Interest and Penal- 
TIES FOB Usury, with the Law or Custom as to Days of Grace on Notes 
AND Drafts. Compiled from tlic latest State and Territorial Statutes. 



STATKS 

AND 

TBRRITORIEB. 


Legal 
Rate of 

Interest. 


Rate 

Allowed by 

Contract, 


Penalties fob Usury. 


Grace 

or 

No Qrace. 


Alabama. 

Arizona 


per cent. 

6 

10 

7 
10 

6 

7 

6 

6 

8 

7 
10 

6 

6 



7 

6 

5 

6 

6 

6 

7 

7 

6 

6 
10 

7 
10 

6 

6 

6 

6 

6 

6 

8 

6 

6 

7 

6 

8 
10 

6 

6 
10 

6 

7 
12 


per cent. 

8 
Anv rate. 

10 

Any mtc. 

Any rate. 

6 

12 

6 

10 

Any rate. 

8 

18 

8 

8 

10 

12 

10 

8 

Any rate. 

6 
Any rate. 
10 
10 
10 
10 
Any rate. 

10 
Any rate. 

% 

12 
6 

8 

8 

10 

G 

Any rate. 

Any rate. 

10 

12 

Any rate. 

6 

8 

Any rate. 

6 

10 

Any rate. 


Forfeiture of entire interest. 

None. 
Forfeiture of principal and Int. 

None. 

None. 

None. 
Forfeiture of excess. 
Forfeiture of principal. 
Forfeiture of entire interest. 

None, 
Forfeiture of excess. 
Forf. of 3 times excess of int. 
Forfeiture of entire interest. 
Forfeiture of excens of interest. 
Forf. of K>,< per year on amt. 
Forfeiture of excess of interest. 
Forfeiture of excess over lOjC. 
Forfeiture of entire interest. 

None. 
Forfeiture of excess of int. 

None. 
Forfeiture of excess of int. 
Forfeiture of excess over 10%. 
Forfeiture of excess of int. 
Forfeiture of entire interest. 

None. 
Forfeiture of interest and cost. 

None. 
Forfeiture of thrice the excess. 
Forfeiture of entire interest. 

None. 
Forfeiture of principal and int. 
Forfeiture of entire interest. 
Forfeiture of excess above 65^. 
Forfeiture of principal and int. 
Forfeiture of exceiis of int. 

None. 

None. 
Forf. of exc. int. & ftlOO fine. 
Forfeiture of entire mterest. 

None. 
Forfeiture of excess of int. 
Forfeiture of excess over 6)<. 

None. 
Forfeiture of excess of int. 
Forfeiture of entire interest. 

None. 


Grace. 

Grace. 


Arlcansas 


No statute. 


California 

Colorado 


No grace. 
Grace. 


Connei'ticut 

Dakota 


Grace. 
Grace. 


Delaware 

Dint, of Columbia 

Florida 


Grace. 

Grace. 

No statute. 


Oeonfia . ... 


Grace. 


Idaho 


No grace. 


Illinois 


Grace. 


Indiana 


Grace. 


Iowa 


Grace. 


KauHus 

Kentucky 

Lonihiana 

Maine 


Grace. 
Grace. 
Grace. 
Grace. 


Maryland 

Massachusetts . . . 
Michigan 


Grace. 
Grace. 
Grace. 


Minnesota 

MiHsiHsippi 

MisHOuri 

Montana 


Grace. 

Grace. 

Grace. 

No grace. 


Nebr;»Hka 

Ntivada 

New Hampshire.. 

New Jersey 

New Mexico 

New York * 

North Carolina... 
Ohio 


Grace. 
Grace. 
Grace. 
Grace. 
No grace. 
Grace. 
Grace. 
Grace. 


Oregon 


Grace. 


Pennsylvania 

Rhode Island.. .. 
South Carolina... 

Tennessee 

Texas 


Grace. 
Grace. 
Grace. 
Grace. 
Grace. 


Utah 

Vermont 

Virfl^inia 


Grace. 
Grace. 
Graee. 


Washington Ter. 

West Virginia. . . . 

Wificonsin 

Wyoming 


Grace. 
Grace. 
Grace. 



♦ Upon call loans of $5,000 or upward, on collateral security, any rate of int. is l^gaL 
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COMPOUND INTEREST TABLE, 

Bhamng the ami. of $1, at varmts rates, compound int. from 1 to 20 year% 




Yre. 


2^ percent. 


3 per cent 


Z}4 per cent. 


4 per cent. 


5 per cent. 


6 per cent. 


1 


1.025000 


1.030000 


1.035000 


1.040000 


1.050000 


1. 060000 


2 


1.050825 


1.060900 


1.071225 


1.081600 


1.102500 


1.123600 


3 


1.076891 


1.092727 


1.108718 


1.124864 


1.157625 


1.191018 


4 


1.103813 


1 . 125509 


1.147523 


1 . 169859 


1.215606 


1.262477 


5 


1.131408 


1 . 159274 


1.187686 


1.216653 


1.276282 


1.338226 


6 


1.159693 


1.194052 


1.229255 


1.265319 


1.340096 


1.418519 


7 


1.188686 


1.229874 


1.272279 


1.315982 


1.407100 


1.503680 


8 


1.218403 


1.266770 


1.316809 


1.368569 


1.477455 


1.593848 


9 


1.248863 


1.304773 


1.862897 


1.423312 


1.551328 


1.689479 


10 


1.280085 


1.343916 


1.410599 


1.480244 


1.628895 


1.790848 


11 


1.312087 


1.384234 


1.459970 


1.539454 


1.710339 


1.898299 


12 


1.344889 


1.425761 


1.511069 


1.601032 


1.795856 


2.012197 


13 


1.378511 


1.468534 


1.563956 


1.665074 


1.885649 


2 . 132928 


U 


1.412974 


1.512590 


1.618695 


1.731676 


1.979932 


2.260904 


15 


1.448298 


1.557967 


1.675349 


1.800944 


2.078928 


2.396668 


16 


1.484506 


1.604706 


1.733986 


1.872981 


2.182875 


2.540362 


17 


1.521618 


1.652848 


1.794676 


1.947901 


2.292018 


2.692773 


18 


1.559659 


1.702433 


1.857489 


2.025817 


2.406619 


2.854339 


19 


1.598650 


1.753506 


1.922501 


2.106849 


2.526950 


3.026600 


20 


1.638616 


1.806111 


1.989789 


2.191123 


2.653298 


3.207136 


Yre. 


7 per cent. 


8 per cent. 


9 per cent. 
1.090000 


10 per cent. 


11 per cent. 


12 per cent. 


1 


1.070000 


1.080000 


1.100000 


1.110000 


1.120000 


2 


1.144900 


1.166400 


1.188100 


1.210000 


1.232100 


1.264400 


8 


1.225043 


1.269712 


1.295029 


1.331000 


1.367631 


1.404908 


4 


1.310796 


1.360489 


1.411582 


1.464100 


1.618070 


1.573619 


6 


1.402552 


1.469328 


1.538634 


1.610510 


1.685058 


1.762342 


6 


1.600730 


1.586874 


1.677100 


1.771561 


1.870414 


1.973822 


7 


1.605781 


1.713824 


1.828039 


1.948717 


2.076160 


2.210681 


8 


1.718186 


1.850930 


1.992563 


2.143589 


2.304537 


2.475963 


9 


1.838459 


1.999005 


2.171893 


2.357948 


2.558036 


2.778078 


10 


1.967151 


2.158925 


2.367364 


2.593742 


2.839420 


3.105848 


11 


2.104852 


2.331639 


2,580426 


2.853117 


8.151757 


8.478549 


12 


2.252192 


2.518170 


2.812665 


3.138428 


3.498450 


8.895975 


18 


2.409841 


2.719624 


3.065805 


3.452271 


3.883279 


4.363492 


14 


2.578534 


2.937194 


1 3.341727 


3.797498 


4.810440 


4.887111 


16 


2.759031 


3.172169 


3.642482 


4.177248 


4.784588 


6.473665 


16 


2.953164 


3.425943 


3.970306 


4.594973 


5.310893 


6.130392 


17 


3.158815 


3.700018 


4.327633 


5.054470 


5.895091 


6.866040 


18 


3.379932 


3.996019 


4.717130 


5.559917 


6.543551 


7.689964 


19 


3.616527 


4.315701 


5.141661 


G. 115909 


7.263342 


8.613760 


20 


3.869684 


4.660957 


5.604411 


6.737500 


8.062309 

- 


9.646291 
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Rule. — I. Multiply the given principal by the aiywuni 
of $1 for the given time at tlve given rate, and the prod- 
uct will be the amount required. The difference between 
this amount and the original principal ivill be the com' 
pound interest, 

IL If th'Cre is a final partial period, add to the amount 
for enMre periods the simple interest on that amount. 

Note. — When the interest is compounded semi-annoally, the tabular 
amount at half the annual rate ia taken for twice the number of years. 
When it is compounded quarterly, tlie tabular amount at ^ the rate is 
taken for four times the number of years ; etc. 

758. L What is the compound interest of $520 for 3 
years, at 5jg ? 

^. What is the amount at compound interest of I960 for 
^ years at 3^%, interest compounded annually ? 

5. What is the compound interest of $340 for 2 years, inter- 
ist being payable semi-annually, at 6% ? 

4* What is the compound interest of 1600 for 20 years at 
4^, interest compounded annually ? 

3. What is the amount of $500 at S% for 2 years, interest 
compounded semi-annually ? 

6. What is the interest for 5 years at 4^ on $8360, interest 
compounded annually ? 

7. How much will $4600 amount to in 4 yrs. 3 mo. 18 da., 
deposited in a savings-bank that pays lOfc, interest com- 
pounded quarterly ? 

8. Find the amount at 6^ compound interest of $3760 for 
3 yrs. 11 mo. 24 da., interest compounded semi-annually 

9. A man deposits for his son, $100 in a savings-bank at 
^i% compound interest. If the deposit is made when the son 
is 1 year old, how much will it be Avorth when he is 21, inter- 
est compounded annually ? 

70. What is the compound interest at 4^ on $1800 from 
June 19, 1863, to Apr. 12, 1881 ? 
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FOREIGN EXCHANGE. 

759. Bills of foreign exchange are those drawu in one 
country and payable in another. 

Bills of exchange are nsoanj drawn in sets of two or three, and sent 
by different mails. When one is paid, the others are valneless. 

760. Exchange with Europe is usually made through Lon- 
don, Paris, Berhn, Antwerp, Hamburg, Frankfort, or Am- 
sterdam. 

The unit of exchange on London is the 'porwnd sterling ; on Paris and 
Antwerp it is the franc ; on Berlin, Hamburg and Frankfort it is four 
ma/rkSy and on Amsterdam the guUder, 

761. Quotations of foreign exchange are given in the New 
York papers as long and short, that is, for bills payable 6C 
days after sight, and 3 days after sight, respectively. Such a 
report, of recent date, gave the rates of exchange as fqllows : 

£1 = $4.86^ hng ; U.SSi short. 

$1 = 5. 15| francs '' j 5.174 

4 marks = $.95 J " ; $.96 

1 guilder = $.40 '* ; $.40^ 






_ J 



VALUES OF FOREIGN COINS. 

1162. The following table of coins and their values was 
promulgated by the Secretary of the Treasury of the United 
States, Jan. 1, 1886. 

Note. — The " Standard " of a given country is indicated as foUows, 
namely : Double, where its standard silver coins are unlimited legal ten- 
der, the same as its gold coins ; Single gold or Single silmr, as its stand- 
ard coins of one or of the other metal are unlimited legal tender. The 
par of exchange of the monetary unit of a country with a single gold, at 
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A doable standard, is fixed at tbe value of the gold unit as compared 
with the United States gold unit. In the case of a countxy with a single 
silver standard, the par of exchange is computed at the mean price ot 
silver in the London market for the three months ending December 24 
1885, as per daily cable dispatches to the Bureau of the Mint. 



Country. 



Argentine Hepnb. 

Austria 

Belgium 

Bolivia 

Brazil 

British America.. 

Chili 

Cuba 

Denmark 

Ecuador 

Egypt 

France 

German Empire.. 

Great Britain 

Greece 

Hayti 

India 

Italy 

Japan 

Liberia 

Mexico 

Netherlands 

Norway 

Peru 

Portugal .... . . 

Russia , . . . 

Spain 

Sweden 

Switzerland .... 

Tripoli 

Turkey ... . 
IJ. S. of Colombia 
Venezuela 



Monetary Unit 

Peso 

Florin 

Franc 

Boliviano 

Milreisof lOOOreis.... 

Dollar 

Peso 

Peso 

Crown 

Peso 

Piaster 

Franc 

Mark 

Pound sterling 

Drachma 

Gourde 

Rupee of 16 annas 

Lira 

Yen 

Dollar. 

Dollar.... 

Florin 

Crown 

Sol.! 

Milreis of 1000 reis. . . 
Rouble of 100 copecks. . 
Peseta of 100 centimes. . 

Crown 

Franc 

Mahbub of 20 piasters. . 

Piaster 

Peso 

Bolivar 



Standard. 


Value In 
U. S. Money. 


Double 


10.96,5 


Single silver 


.37,1 


Double 


.19,3 


Single silver 


.75,1 


Single gold . 


.54,6 


Single gold. 


tl.OO 


Double 


.91,2 


D()u})le 


.93,2 1 


Single gold. 


.26,8 


Single silver 


.75,1 


Single gold. 


.04,9 


Double 


.19,3 


Single gold. 


.23,8 


Single gold . 


4.86.01 1 


Double 


.19,3 


Double 


.96,5 


Single silver 


.35,7 


Double 


.19,3 


Single silver 


.81,0 


Single gold. 


1.00 


Single silver 


.81,6 


Double 


.40,2 


Single gold . 


.26,8 


Single silver 


.76,1 


Single gold . 


1.08 


Single silver 


.60.1 


Double 


.19,3 


Single gold . 


.26,8 


Double 


.19,3 


Single silver 


.67.7 


Single gold . 


.04,4 


Single silver 


.75,1 


Double 


.19,3 



-'V- .5^^???? 
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763. To liud the cost of a bill of exchangee. 

1, What is the cost, in New York, of a bill of exchange on 
London for £180 7s. 6d., exchange being quoted at $4.88, and 
gold being at 1.05? 

Solution.— £180 7s. 6d. = £180.375. 

1488 X 180.375 = $880.23 = cost in gold. 
$880.23 X 1.05 = $924,245 = cost in currency. 

j^. Desiring to pay a bill of 18270 francs in France, I bought 
in New York a bill of exchange on Paris. What did it cost 
me in currency, exchange on Paris being 5.22, and gold being 
at 1.02 ? 

Solution. -18270-5-5.22 = $3500 = cost in gold. 

$3500 X 1.02 = $3570 = cost in currency. 

3, What will be the cost of a bill on Berlin for 3600 marks, 
when the exchange value of four marks is $.956, brokerage 
l)eing j^%y and gold at par ? 



Solution. "^ . X 3600 = $860.40 = cost lees brokerage. 
$860.40 X. 005 = $4.30; $860.40 + $4.30 = $864.70 = coet 

4> What will be the cost of a bill on Amsterdam for 12600 
guilders, exchange being 41? 

5. Wishing to pay a bill of £860 15s. in Liverpool, I buy a 
bill of exchange at 60 days' sight on London ; what does it 
cost, exchange being at 4.87 and brokerage i% ? 

6. Find the cost of a bill of exchange on Geneva, Switzer- 
land, for 25600 francs, exchange being 5.18 francs to the 
dollar, and brokerage i%. 

7. What is the cost of a biU at 3 days' sight on Hamburg 
for 8800 marks, exchange being at 96}, and brokerage i% ? 

8. What is the cost of a bill at GO days' sight on Geneva, 
Switzerland, for 20000 francs, exchange being 5.24 francs ti 
the dollar, and brokerage 1% ? 
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ARBITRATION OF EXCHANGE. 

764. Arbitration of exchange is the process of finding 
the cost of exchange between two places through one or more 
intermediate places. Exchange through intermediate places 
is called indirect or circuitous exchange. 

Note. — Meichants often find it cheaper to remit by circoitoos ex' 
change than by direct exchange. 

765. To find the cost of circuitous exchaugre. 

1. I owe 7740 francs in Paris. Which is better, and how 
much ; to remit directly, or through London, exchange be- 
tween New York and London being 4.86, between London and 
Paris 24.85 francs to the pound, and between New York and 
Paris 5.1G, and London brokerage being \% ? 

Explanation. — By direct ex- Process. 

cnange, since $1 will buy 5.16 7740-^5.16 = $1500 

fran« it will take aa many dol- 7740.^24.85 = £311.469 

lars to buy 7740 franca as 5.16 is ^^^ ^ ^ «^ . ^ ^w,^ « ^ - /^ 

contained times in 7740. equal to ^11.469 + i^ = £312.248 

11500. *4.86 X 312.248 = $1517.53 

Byexchange through London, $1517.53 — 1500 = $17.53 
since 2485 francs cost £1, 7740 

francs will cost £311.469, and with the brokerage, £812.248. In New 
York, £1 costs $4.86; hence, £312.248 wiH cost $1517.58, or $15.78 more 
'.han by direct exchange. 

2. How much will it cost a New York merchant to remit 
8000 marks to Berlin through London and Amsterdam, 
exchange on London being 4.86, with \% brokerage, on Am- 
sterdam 11.85 guilders to the pound, and on Berlin 1.72Tnurk!i 
to the guilder? 



N 



^ 



348 APPENDIX, 

Process. 

%x = 8000 marks. 
1.72 marks = 1 guilder. 
11.85 guilders = £1. 
j£l with brokerage = £1.00^. 

£1 = 84.86. 

^- = 'T^o'-'it^^ = ^1909.95. 

Analysis. 

8000_j No. of 8000 _ J No. of 

1.72 "" I guilders. 1.72 x 11.85 ~ ( pounds. 

8000xl.00^ _ ( No. of pounds, 8000 xLOO|x 4.86 _ ( No. of 
1.72 X 11.85 "" ( with brokerage. 1.72x11.85 "~ | dollars 

S. A mercbaut of New York wishes to pay a bill of 15O0 
milreis in Lisbon ; he remits to London at $4.86 to the pound; 
thence to Hamburg at 20.45 marks to the pound ; thence to 
Paris at 4 marks for 5 francs ; thence to Lisbon at 5.6 francs 
for 1 milreis ; what does it cost? 

Note. — The same process is applicable to those cases where it is re- 
quired to find the equivalent of a given quantity of one commodity in 
terms of another through two or more intermediate commodities. 

4' How many bushels of wheat should be given for 1000 
bushels of potatoes if 8 bushels of potatoes are worth 5 of 
corn, 12J bushels of corn are worth 7 of rye, and 5 bushels of 
rye are worth 3 of wheat ? 

5. Exchange at New York on London being at 4.875, and 
at London on Amsterdam at 12.5 guilders to the £, what must 
a person in New York remitting through London pay for 
exchange on Amsterdam for 1000 guilders ? 

6. Exchange between Paris and Amsterdam being at 2 francs 
20 centimes to the guilder, between London and Paris at 25 
francs 80 centimes to the £, and between New York and Lon- 
don at 4.88, what will be the cost of a remittance for 1000 
guilders from New York to Amsterdam by exchange through 
London and Paris ? 
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ALLIGATION. 

766. Alligation is a method of computation relating to 
die ^lixing of ingredients of different values. 

m 

ALLIGATION MEDIAL 

767. Alligation medial is the process of finding the 
average value of the ingredients of a compound when the 
quantity and price of each ingredient are given. 

768. To find the average value of a mixture* 

i. A grocer mixed 8 pounds of coffee worth 25 cents a 
pound with 15 pounds worth 26 cents a pound and 17 pounds 
worth 30 cents ; what was a pound of the mixture worth ? 

Explanation.— The value of 8 pounds of Process, 

coffee at 25 c nts a pound is $2.00, of 15 $.25 X 8 = $2.00 

])ounds at 26 cents is $3.90, and of 17 pounds .26 X 15 = 3. 90 

at 30 cents is $5.10. The entire mixture of 39 ^27= 5.10 

40 pounds is, therefore, worth $11, and 1 77; \'Ti~aa 

pound is worth /(J of $11, or $.27i. ' 

$. -c7-y 

2. A grocer mixed 5 lb. of tea at 60 cents a pound with 3 
lb. at 50 cents, 45 lb. at 80 cents, and 15 lb. at 70 cents; what 
was the value of a pound of the mixture ? 

3. At what price per pound should a grocer sell a mixture 
consisting of 21 pounds of coffee at 40 cents, 42 pounds at 
30 cents, and 12 pounds at 25 cents ? 

4* A mixture consists of 50 pounds of sugar at 6 cents, 
150 pounds at 8 cents, 75 pounds at 11 cents, and 50 pounds 
at 12 cents ; what is a pound of it worth ? 

5. A merchant sold 30 yards of silk at $lf per yard, 60 
yards at $2|, 30 yards at ^^, and 60 yards at $4^; what 
average price did he receive ? 



\ 
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ALLIGATION ALTERNATE. 

769. Alligation alternate is the process of determining 
the proportional quantities of the several ingredients in a 
mixture having a given average value. 

770. To find the proportional quantities of a mixture. 

1. Teas worth 40, 45, 60, and 75 cents a pound each. are 
combined in a mixture worth 55 cents a pound ; what are the 
proportional weights of the different kinds? 



Explanation. — The ingre- 
dients are linked so that one on 
which there is gain is joined with 
one on which there is Joss. On 55 
one pound of tea worth $.40 and 
sold at $.55 there is a gun of 
$.15 ; hence, to gain 1 cent there 
must be sold ^j of a pound. To 
jose 1 cent there must be sold 
^ of a pound of tea at $.75. 
Again, on ^^ of a pound of 45- 
cent tea there is a gain of 1 cent, 
and on ^ of a pound of 60-cent 
tea there is a loss of 1 cent. On 
any multiple of these pairs of 
fractions of a pound the gain 
will equal the loss. Mul tiplyinpf 



First Process. 



f 40": 


tV 




45" i 




A 


60.;: 




i 


I 75-'- 


A 





4 = $1.60 

1 = .45 

2 = 1.20 

3 = 2.25 



10 ) $5.50 
$.55 



Second Process. 



55 



i 



r40- 

45 

60 

175- 



1^ 



iV 
^ 



1 = $.40 

2 = .90 

3 = 1.80 

1= _j75 

7 )$3.85 

$.55 



the first pair, ^5 and ^\j, by 60, the least common multiple of their denom- 
inators, gives 4 pounds and 3 pounds. Multiplying the second pair by 
10 gives 1 pound and 2 pounds. 

In the second process tlie reasoning is the same, the linking only 
being difierent. 

^. Dried fruits worth 8, 9, 15 and 18 cents a pound are 
combined in a mixture worth 13 cents a pound; what are the 
proportional weights of the different kinds ? 

3, In what proportional parts must gold respectively 14, 18 
and 24 carats fine be combined to make a metal 20 carats fine? 
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4. Grades of wheat worth 1.95, $1.00, 11.10, and 11.25 per 
bushel compose a mixture worth 11.15; how many bushels 
of each grade iu the mixture? 



Process. 



$1.15 



$.95 • 
1.00" 
1.10-: 
1.25-^ 



iv 


^ 


i 


1 


2 


IV 


A 


^ 


2 


3 



$.95 
2.00 
2.20 
7.50 
11 ) $12.65 





1 = 




2 = 


2 


2 - 


1 


6 = 



$1.16 



Explanation. — Each price below the mean price is linked with $1.25, 
the only one greater than the mean price. On a bushel of wheat at 
$.95 sold at $1.15 there is a gain of $.20 ; hence, to gain 1 cent, j^ of a 
bushel must be sold. To lose 1 cent, ^^ of a bushel at $1.25 mnst be 
sold. Of the next pair, the fractions required to balance the gain and 
tl)e loss are ^-^ and ^ ; and of the remaining pair, they are \ and ^ 
Multiplying these three pairs of fractions by 20, 30 and 10 respectively, 
gives the proportional quantities. 

5. A mixture composed of coffees at $.25, $.28, $.36 and 
$.40 a pound each, is sold at $.32 a pound ; what proportion 
of the several kinds in the mixture? 

6. A confectioner mixed candies at 20, 25, 30 and 35 cents 
a pound, and sold the mixture at 28 cents a pound ; in what 
proportion should the different grades have been mixed ? 

7. A farmer sold oats at $.35 a bushel, wheat at $1.10, rye 
at $.90, and com at $.70; in what proportional amounts did 
he sell the grain if his average price was $.80 a bushel ? 

8. A butcher bought sheep at S3 each, hogs at $10 each, 
sheep at $5 each, and calves at $14; in what proportional 
numbers did he buy them if he paid an average price of $8 ? 

9. A merchant sold cloths at $1.50, $1.75, $2.00 and $2.40 
a yard each; what proportional amounts did he sell if the 
average price received was $1.90 a yard? 

10. A merchant sold 88 yards of different kinds of silk for 
$198 ; how many yards of each kind did he sell if the prices 
of the different grades were $1.75, $1.90, $2.50 and $3.00? 



i- 
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ARITHMETICAL PROGRESSION. 

771. An arithmetical progression or series is a succes- 
sion of numbers, each of which is greater or less than the 
preceding number by a constant difference. 

Thus, 1, 3, 5, 7, 9, etc., and 21, 17, 13, 9, etc., are arithmetical series. 
The first is an increadngy and the second a decreasing arithmetical series. 

773. In every arithmetical series five elements occur: 
1. The first term, a. 2. The last term, I. 3. The common 
difference, d. 4. The number of terms, n. 5. The sum of 
the series, S^ The first and last terms are the extremes 
If any three of these are given, the other two may be found. 

773. To find the last term of an increasing* or a 
decreasing: arithmetical series when the first term, 
number of terms, and common difference are given. 

I. Required the last term of an increasing arithmetical 
series of 10 terms, the first term being 3, and the common 
difference 5; also the last term of a decreasing series of 10 
terms, the first term being 71, and the common difference 5. 

Explanation. — In the first series, 3, First Process, 

the first term, increased by once 5 gives 3_{_ HO — 1) 5 = 48. 

the 2d term, by tioice 5 gives the 3d term, 

by three times 5 gives the 4th term, etc. Second Process. 

Hence, 3 increased by nine times 6 gives *^ \^^ ^/^ ^^ '^"* 
the 10th term. 

In the second series, 71, the first term, dimmished by once 6 gives the 
2d term, by tvyice 5 gives the 3d term, by three times 6 gives the 4th 
term, etc. Hence, 71 diminished by nine times 6 gives the 10th term. 

Rult.— Multiply the common difference by a number 
less by 1 than the number of terms ; add the product to 
the first term of an increasing series, subtract it from 
the first term of a decreasing series, and the resuli 
wUl be the last term, 

FoEMULA. a + {n — 1) x c? = I. 
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774. To find the first term of an increasing or a de- 
creasing: aritliinetieal series, nlicu the li\st term, num- 
ber of terms and common difference are f^iven* 

By reversing the terms of a series, the last term of an in- 
creasing series becomes the first term of a decreasing series, 
and the last term of a decreasing series becomes the first term 
of an increasing series. Hence, 

Rule. — Find the first term of a?v increasing series as 
if it were the last term of a decreasing series, and find 
the first term, of a decreasing series as if it were the 
last term of an increasing series. 

776. 1. The first term of an increasing arithmetical series 
of 15 terms is 8, and the common difference 4 ; what is the 
last term ? 

2, What is the last term of a decreasing arithmetical series 
of 20 terms, the first term being 100 and the common differ- 
ence 3 ? 

3, Find the first term of an increasing arithmetical series, 
the last term being 191, the number of terms 45, and the 
common difference 4. 

^. The last term of a decreasing arithmetical series is 7 
the number of terms 31 and the common difference 5 ; what 
is the first term ? 

6, A man deposited in a savings-bank $5 for his son when 
the boy was one year old, and increased the deposit by $10 a 
each subsequent birthday until his son was 21 years old ; what 
was the last deposit ? 

6, A merchant bought 20 pieces of cloth, giving $1 for 
the first piece, $3 for the second, $5 for the third, and so on ; 
what, at this rate, did the last piece cost ? 

7. A board, 2^ inches wide at the narrow end, and 10 feet 
long, increases in width li^ inches for every fooi in length. 
What is the width at the wide end ? 



i 
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X 7 = 112. 
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776. To find the sum of an arithmetical series when 
one of the extremes, the number of terms, and the 
common difference are given. 

1. Required to find the sum of an arithmetical series ol 
which the first term is 1, the number of terms 7, and t^^e 
common difference 5. 

Explanation. — The last term, found Process. 

by the method already explained, is 31. -j^ i /»v ix v 5 = 31 

Half the sum of the extremes multiplied 

by the number of tenns gives the sum of 1+31 

the series, equal to 112. 2 

The reason for this process may be shown as follows : 

Writing the series in full gives 1, 6, 11. 16, 21, 26, 8L 

Writing the series in reverse order gives 31, 26, 21, 16, 11, 6, 1. 
Adding, gives twice the sum of the series, 82, 32, 32, 32, 32, 32, 3^^ 

Hence, the sum of the series is (32-f-2) x 7 = 112. 

Rule. — Multiply half the sum of the ejctremes by the 
jzunvber of ternns, and the result will he the sum of the 
series. 

Formula. \ o j x n = S. 

777. i. The first term of an increasing arithmetical 
series is 5, the number of terms 30, and the common differ 
ence 3 ; what is the sum of the series ? 

2. The last term of an increasing arithmetical series is 67, 
the number of terms 8, and the common difference 7 ; what 
is the sum of the series ? 

3. The first term of a decreasing arithmetical series is 165, 
the number of terms 37, and the common difference 4; what 
is the sum of the series ? 

Jf. A man gave his daughter $1 the first week, and 26 cents 
more each week than the preceding week; if he continued 
this practice for a year, how much did the daughter receive ? 
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GEOMETRICAL PROGRESSION. 

778. A geometrical progression or series is a sncces- 
fiion of numbers that increase or decrease by a constant 
multiplier, called the ratio. 

Thus, 1, 3, 9, 27, 81, etc., and 64,32. 16, 8, etc., are geometrical 
series. 

When the ratio is greater than 1, the series is increasing ; 
when Iq^s than 1, it is decreasing. 

779. In every geometrical series five elements occur, three 
of which being given, the others may be found. They are, 
1. The first term, a. 2. TJie last term, I, 3. The number of 
terms, n. 4. Tfie ratio, 7\ 5. The sum of the series, 8. 

780. To find the last term of an increasing or a de- 
creasingr geometrical series, when the first term^ the 
number of terms, and the ratio are given. 

L Required to find the last term of an increasing geomet- 
rical series of 5 terms, the ratio of which is 3 and the first 
term 1 ; also the last terra of a decreasing geometrical series 
of 5 terms, the ratio of which is J, and the first term 256. 

Explanation.— In the first series, the First Process. 

first term multiplied by the ratio 3, taken i ^ 05-1 oi 

onee as a factor, gives the 2d term ; multi- 
plied by (3 X 3), or 3^, gives the 3d term ; Second Process. 
multiplied by (3 x 8 x 3), or 3^, gives the 4th 256 X (J)®"^ = 1. 
term, etc. Hence, the first term, 1, multi- 
plied by 3 raised to a power whose exponent is less by 1 than the num- 
ber of terms, that is, 1 x 3^~^ or 1 x 3*, gives the last term. 

In the second series, the process is the same as in the first. 

Rule. — Multiply the first tervv by the ratio raised te 
a power whose ejcponent is less hy 1 than the number of 
terms; the product will be the last term. 

Formula. a x r"-^ = L 



a56 APPENDIX. 

V81« To find the first term of an increasing^ or a 
decreasing^ geometrical series wlien the last term, the 
number of terms and the ratio are griven. 

By reversing the terms of a series, the last term of an in- 
creasing series becomes the first term of a decreasing series, 
aad the last term of a decreasing series becomes the first term 
of an increasing series. In each case the ratio of the reversed 
series will be the reciprocal of the ratio of the original series. 
Hence, 

Rule. — Find the first term of an increasing series as 
if it were the last term of a decreasing series, and find 
the first term of a decreasing series as if it were the 
last term, of an increasing series. 

782. i. The first term of an increasing geometrical series 
of 8 terms is 1, and the ratio is 2 ; what is the last terra ? 

2. The first term of a decreasing geometrical series of 10 
* terms is 1536 and the ratio is ^ ; what is the last term ? 

3. What is the first term of an increasing geometrical 
series of 11 terms, the last term being 118098 and the ratio 3 ? 

^. What is the first term of a decreasing geometrical series 
of 15 terms, the last term being 5 and the ratio ^ ? 

783. To find the sum of a geometrical series when 
one of the extremes, the ratio, and the number of 
terms are given. 

I. Required the sum of a geometrical series of 6 terras, the 
first term being 4 and ratio 3. 

Explanation. — The last term, found Process. 
as already explained, is 972. Multiply- 4x3' = 972. 
ing the last tenn, 972, by the ratio 3, sub- 
tracting the first term from the product, l"'^ ^^) ^ 1456 

and dividing the remainder by the ratio 3 — 1 

less 1 gives 1456, the snm of the series. 
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The leasoQ for thie process is shown as follows : 

The series written in full is, 4, 12, 36, 108, 324, 972. 

Mnltipljing by the ratio, and reversing the terms of the resulting 

series, gives 3 times the series, 

2916, 972, 324. 108, 36, 12. 

Subtracting the series from this product, 972, 324, 108, 36, 12, 4 

The remainder equals twice the series, 2916—4. 

Hence, 2912-1-2 = 1456, the sum of the series. 

Rule. — Multiply the last term by the ratio, subtract 
from the product the first term, and divide the remain- 
der by the ratio less 1 ; the result will be the sum, of the 
series. 

Formulas. :^ = )S». (For increasing seried.) 

-zj = S. (For decreasing series.) 

Note. — In the case of a decreasing series, conceive the deries as re- 
versed, and for the ratio take the reciprocal of the given ratio. The 
series is then an increasing series, and its sum is found by tne foregoing 
rule. The sum may also be found by the second formula. 

784. 1. What is the sum of a geometrical series of 8 terms, 
the ratio being 2, and the first term 3 ? 

2, The last term of a geometrical series is 3645, the ratio 3, 
and the number of terms 7 ; what is the sum of the series? 

3. The first term of a geometrical series is 486, the number 
of terms 6, and the ratio f ; what is the sum of the series ? 

4' The last term of a geometrical series is 162, the ratio J, 
and the number of terms 5 ; what is the sum of the series ? 

5. The first term of a decreasing series is 108, the last term 
4, and the ratio \ ; required the sum of the series. 

6, The first term of a decreasing series is 31250, the last 
term 10, and the ratio \ ; required the sum of the terms. 
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ANNUITIES. 

785. An annuity is a sum of money to be paid regularlj 
at stated periods. 

786. A certain annuity is an annuity that continues for 
ft specified time. 

787. A contingent annuity is an annuity the payment 
of which is dependent upon some particular circumstance. 

788. A perpetual annuity is an annuity that is to con- 
tinue without specified limit. 

An annuity is said to be in posseman when there is a present claim 
upon it ; in reversion or deferred when the claim upon it begins in th« 
future. 

789. The present worth of an annuity is the sum that 
in the given time and at the given rate amounts to the sum 
of all the payments with the interest on eacli from the time it 
is due until the annuitv ceases. 

790. The amount or final value of an annuity is the 
sum of all the payments, with interest on each until the 
annuity ceases. 

791. To find the aiiiouut of an annuity at simple 
Interest. 

i. What is the amount of an annuity of $800 for 6 years at 
5%, simple interest ? 

Explanation. — From the time Process. 

when the first payment is due ^800 4- $1000 

until the last payment is duo is ~ X 6 = ?^5400. 

5 years ; tliut is, the Im ]mviLi«'nt 

draws 5 years' interest. The 'M payment draws 4 years' interest, the 3d 

8. the 4ih 2, the 5th 1, and the 6th draws no interest. These amoauta 
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In reveree order form an increasing arithmetical series of 6 terms, tbe 
first term of which is $800, the common difference $40 (the interest on 
$800 for 1 year at 5%). The sum of the series is the amount or final 
v^alue of the annuity. 

2. What is the final value of an annuity of $1200 for 10 
years afc Q% ? 

3* What will the rent of a hotel, at $1500 a year in advance, 
amount to in 12 years, if the rent when received is invested 
at 5^? 

4' If a person saves $500 a year and invests it at Q% simple 
interest, whafc will he be worth in 20 years ? 

793. To find the amount of an annuity at compound 
interest. 

1. What is the final value of an annuity of $500 for 6 years 
at 4^, compound interest ? 

Explanation. — From the Process. 

time wlien the first payment jgQQ ^ l.04«- $500 ^oo^a A<^ 

is due until the last payment jrr = fool 0.49 

is due is 5 years ; that is, the 

first payment draws compound interest for 5 years. The 2d payment 
draws compound interest for 4 years, the 3d 3 years, the 4th 2 years, the 
5th 1 year, and the 6th draws no interest. These amounts taken in 
reverse order, form an increasing geometrical series of 6 terms, the first 
of which is $500, and the ratio 1.04. The sum is found as explained in 
geometrical progression. 

2. What is the amount, at Q% compound interest, of an 
annuity of $800 for 8 years ? 

3. A man deposited $1000 a year for 5 years in a savings 
bank that paid ^% compound interest ; what amount was due 
him? 

4' If a person saves $300 a year and invests it at 5% com- 
pound interest, what will he be worth in 20 years? 

5. Wliat ivs the amount, at b% compound interest, of an 
annuity of $1200 for 10 years ? 
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MEASUREMENTS. 

For tables of Surface and Solid Measures, see pages 171 
and 181. 

BOARDS AND TIMBER. 

793. 1. Required to find the cost of 5 boards, each 10 ft. 
long and 1 in. thick, their widths being 12, 14^, 9, 17J, and 
15 in. respectively, at $18 per M. 




Process. 

(12 + 14^ + 9 + 17^ + 15)4-12 = 6| 
5f X 10 = 56| 
56|x.018 = 1.02 




Explanation. — The 
boards being of the 
same length, they meas- 
ure the same as a single 
board whose width is 
the sum of the widths 

of the given boards, or 5f ft. The unit in board measure being a square 
foot, the width 5f , multiplied by the length 10, gives 56f as the number 
of board feet. Multiplying 56f by .018, |18 per thousand being the 
same as $.018 per foot, gives |1.02. 

Note 1. — See note on page 180. 

Note 2. — The width of a tapering board is found by measuring the 
board in the middle, or by taking half the sum of both ends as the aver- 
age width. 

2, What is the cost of 1500 inch boards, 16 ft. long and 
6 in. wide, at $20 per M. ? 
3* Find the contents of inch boards measuring 20 ft. x 

13 in., 24 ft. X 15 in., 16 ft. x 18 in., 10 ft. x 26 in., 30 ft. x 

14 in., and 6 ft. x 18 in. 
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^. Find the contents of inch boards measuring 18 ft. x 1 ft 
4 in., 25 ft. X 1 ft. 6 iu., 20 ft. x 2 ft., and 24 ft. x 1 f t. 3 in. 

5. What is the cost of 25 planks 16 ft. long, 12 in. wide, 
and 2 J in. thick, at $2 per hundred feet board measure ? 

6. How many board feet in a board 20 ft. long, 21 in. 
wide at one end, and 15 in. wide at the other, and IJ in. 
thick ? 

7. How many board feet are therein a board 18 ft. long, 16 
in. wide, and -J- in. thick ? 

8. How many boards 16 ft. long and 12 in. wide will it 
take to build a close fence 4 ft. high and 8 rods long, and 
what will the boards cost at $23.50 per M. ? 

9. How many boards 12 ft. long and 8 in. wide will be re- 
quired to make a cubical box 4 ft. each way ? 

10. Required to find the cost, at $20 per M., of 3 timbers, 
each 1 foot square and 20, 16, and 24 ft. in length. 



« 
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Explanation. — The timbers Process. 

being the same in width and ^204-164-24^ X 1*^ i= 720 

thickness, they measure the same 

as a single timber whose length 7/cOx.Oyi = 14.4:0 

is 20 -h 16 + 24 feet. The unit in 

board measure, for boards an inch or more in thickness, being a square 
foot one inch thick, each foot in length is equivalent to 12 board feet 
Multiplying the sum of their lengths by 12 gives 720 board feet. 720 ft., 
at $20 per M., or 2^ per ft., will cost $14.40. 

11, How many feet, board ijieasure, in a stick of timber 
10 in. by 12 in., and 30 ft. long ? 

12, Find the cost of 64 scantlings, each 2 in, by 4 in., and 
12 ft. long, at $17.50 per M. 
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13, How many board feet in a stick of timber 36 ft. long 
and 15 in. square ? 

14, At $25 per M., what will be the cost of 40 joists, each 
16 ft. long, 8 in. wide, and 3 in. thick ? 

15, How many feet in a beam 30 ft. long, 12 in. wide, and 
8 in. thick, board measure ? Cubic measure ? 

16, Find the cost of the following bill of lumber : 300 inch 
boards, 14 ft. long, 8 in. wide, at $32.50 per M.; 50 joists, 
4 in. by 3 in., and 12 ft. long, at $28 per M. ; and 60 planks, 
20 ft. long, 10 in. wide, and 2^ in. thick, at $18.50 per M. 

17 , A piece of timber is 10 in. by 15 in. How long must 
it be to contain 200 board feet ? 

18, What is the value of 15 beams, 30 ft. long, 14 in. by 
16 in., at 25^ a cubic foot ? 



FLOORING, CARPETING, AND KALSOMINING. 

794. i. Required to find the cost of flooring the rooms 
indicated in the plan, with lumber at $30 per M., no allow- 
ance being made for waste ; the cost of laying the floor being 
$2 per square of 100 ft. 

Process. 

14 X 32 = 448 

16 X 26 = 416 

8 X 32 = 256 



1.12 x3C 
11.2x2 



1120 

33.60 
22.40 

56.00 




Explanation. — The surface of the library and parlor is 448 ft., of the 
kitchen and dining-room 416 ft., and of the hall 256 ft., making the en- 
tire surface 1120 ft. The lumber, at $30 per M., amounts to $33.60, and 
the cost of laying at $2 per square is $23.40, amounting in all to $56. 
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2, What will be the cost of kalsomining the ceilings of the 
rooms^ inclnding hall^ in the foregoing plan^ at 8^ a square 
yard ? 

3, Required to find the cost of carpeting the parlor and 
library with Brussels carpet 27 in. wide, at $1.75 per yard, to 
be laid lengthwise, 6 in. being lost on each strip in matching. 

Explanation. — Reducing 14 ft. Process. 

to inches and dividing by 27 gives ^4 v 12^-^-27 = 61- 

6J as the number of breadths re- /ic i i^ i i\* o i? 

quired. As 6 breadths wiU not U^ + lb + lj-^d — 11 

cover the room, it will be necessary 11 X 7 = 77 

to buy 7. There being a loss of 6 77 X 1.76 == 134.75 

inches on each strip, or 1 ft. on two 

strips, there will be needed 7 strips of 11 yards each, amounting to 

$184.75. 

Note. — It will be seen from the explanation that the amount of car- 
pet required to cover a given room depends not only upon the size of tlic 
room, but also upon the waste due to matching and upon the amount 
turned under where a full strip is not required. 

4> How long must the strips of carpet 2^ ft. wide be cut in 
order to carpet most economically a room 18 ft. long and 15 
ft. wide, there being no waste for matching ? 

5. How many boards 16 ft. long and 4 in. wide are required 
to floor a room which is 48 ft. by 32 ft. ? 

6. Find the cost of carpeting two rooms each 18 ft. by 

21 ft., and 3 rooms each 12 ft. by 16 ft., with ingrain carpet 
a yard wide, at 900 a yard, carpet to be laid lengthwise, and 

■ 3 yards allowed for waste in matching. 

7 , Find the cost of kalsomining the ceilings of the rooms, 
the dimensions of which are given in the preceding example, 
at 6j^ a square yard. 

8, Find the cost of carpeting a room 18 ft. 4 in. by 14 ft. 
8 in. with carpet 27 in. wide at $1.50 a yard and a border 

22 in. wide at $1.25 a yard. The carpet is to be laid length- 
wise, 4 in. being allowed on each strip for matching ; the 
length of the border is the distance around the room. 



^ 

"^ 



Process. 




30 X 10 X 2 — 


600 


20 X 10 X 2 — 


400 


20 X e30 = 


600 




1600 


1600-^9 -■ 


177-3- 


177|x.50 -• 


88.89 
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PLASTERING, PAINTING, AND PAPERING. 

795. i. Required to find the cost of plastering a room 
30 ft. long, 20 ft. wide, and 10 ft. high, at 50^ per square 
yard, no allowance being made for doors or windows. 

• 

Explanation. — The surface of the sides 
of the room, 600 ft., and of the ends, 400 
ft., and of the ceiling, 600 ft., reduced to 
yards is 177J, the plastering of which, at 
50^ a yard, amounts to $88.89. 

Note. — In plastering, the usual custom 
is to make no allowance for doors and win- 
dows. 

2, Eequired to find the cost of painting, with 3 coats, at 
10^ a square yard per coat^ the woodwork of the same room, 
baseboards 12 in. wide, two doors each 3 ft. by 8 ft., and 8 
windows each 3 ft. by 5 ft. 

Explanation. — The distance around the Process. 

room, less the space taken up by the doors, P.{\^L{\ 6 = 94 

is the length of the baseboards, and, their ^ ,, tj .q 

width being 12 in., their surface is 94 ft. The 

surface of the doors is 48 ft., and of the win- 5x3x8 z=z 120 

dows 120 ft., making the entire surface 262 ft. 262 

Multiplying by 3, as there are to be 3 coats 

of paint, and dividing by 9 to reduce to yards ^^^ • *^ — "*3 

—or dividing by 3, which amounts to the 87^X.10 = 8.73 

same — the surface to be painted is found to 

be 87J yd., amounting, at 10)^ per yd., to $8.73. 

Note. — ^In painting the woodwork of windows, it is customary to 
make no allowance for glass if there are more than two lights in the 
window. 

3, Required to find the cost of papering the same room, 
each roll of paper being 8 yd. long and 18 in. wide, at 50^ 
per roll, border 10^ a yarji. 
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Explanation. — The doors and win- Process. 

dows measure in width 30 ft., which . 10 X 3 = 30 

being deducted from 100 ft., the dis- gQ_L.40 30 z=z 70 

tance around the room, gives 70 ft. 70„;^i i ap2 

Each roll being 18 in. or 1^ ft. wide, ' * ^ 

46| strips will be required. The 8x3 = 524 

length of each roll beini^ 8 yd. or 24 . 4u§-t-*w = 23 J 

ft., two strips can be cut from a roll, 24 X .50 = 12 

thus requiring 22\ rolls, or approxi- (lOO-^3) X .10 = 3.33 

raately 24 rolls, amounting at ^f a 124-3 33 = 15 33 
roll, to $12 ; 33i yd. of border at 10^ 

amounts to $3.33, maldng a total cost of $15.33. 

Note. — When there is much waste, as in the example, where it 
amounts to 4 ft. to each roll, it is assumed that this will cover the spaces 
under and over the »loors and windows. Where there is little waste, an 
extra roll or two will be required. 

.4. Find the cost of lathing and plastering the rooms, in- 
cluding hall, shown in the plan on page 302, at 75^* per square 
yard, if the height of the ceiling is 9 ft. G in. and no allow- 
ance is made for doors and windows. 

5, How many rolls of paper will be required for papering 
the parlor and library in the same house, tlie doors and win- 
dows measuring 36 ft. in width ? 

6, What will it cost to paint the outside of a house, the 
entire surface of which is 20 ft. by 150 ft., at 18^ per square 
yard ? 

7, Find the cost of lathing, plastering, and flooring a hall 
30 ft. by 50 ft. and 12 ft. high, at 85^/* per square yard for 

"lathing and plaatering, and $1.75 per square of 100 ft. for 
flooring. 

8, Find t^e cost of kalsomining the ceiling and papering 
the walls of th© same hall, baseboards 10 in. wide, 8 windows 
4 ft. by 10 ft., and 4 doors 4 ft. 3 in. by 9 ft. ; the kalsomin- 
ing at 7{^ a square yard, paper 60^ a roll, border 15^ a yard, 
two rolls of paper being allowed for spaces over doors and 
windows. 
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WOOD, STONE, AND BRICK. 

796. i. Eequired to find the cost of a pile of wood 200 ft 
long, 8 ft. high, and 4 ft. wide, at $6 a cord. 

Explanation. — The pile being 8 ft. high and Process. 

4 ft. wide, 4 ft. in length make a cord ; hence, 200-^4 =: 50 

dividing 200 by 4 gives 00, the number of cords, ^o v fi ^00 

at $6 a cord amounting to $300. • 

2, Eequired to find the cost, at $2 a perch, of laying the 
walls of a cellar 28 ft. long and 22 ft. wide, outside measure- 
ment, the walls to be 8 ft. high and 18 in. thick, no allow- 
ance being made for openings. 

Explanation. — The length of the wall, Process. 

outside measurement, is 100 ft. Multi- /oo i 22"\ v 2 100 

plying 100 by 8 and H gives 1200, the \nn ^ o(, . i Z ioaa 

number of cu. ft. in the wall. Dividing i^v; X o X i^ — law 
1200 by 25 gives 48 perches, amounting 1200-^25 = 48 

at |2 a perch to $96. 48 X 2 = 96 

Note 1. — A perch is 16J ft. long, IJ ft. wide, and 1 ft. high, amount- 
ing to 24} cu. ft. It is customary, however, to call 25 cu. ft. a perch. 

Note 2. — In finding the cost of material, the corners are measured 
but once and allowance is made for doors and windows, but in estimating 
mason-work the corners are counted twice. 

3. Required to find the number of bricks it will take to 
build a house, the walls of which are 50 ft. long, 25 ft. wide, 
40 ft. high, and 1 ft. thick, making no allowance for win- 
dows, doors, nor corners. 

Process. 

Explanation.— There are 6000 cubic /^-^ , 9. x ^ o _ -. ^z. 

feet of waU. Allowing 20 bricks for a V^^ -h 'Co; X « — i.d\) 

cubic foot, it will take to build the 1^^ X 40 = 6000 

house 120 thousand bricks. 6000 X 20 = 120000 

Note. — The average size of bricks is 8 in. long; 4 in. wide, and 2 in. 
thick. In estimating 20 bricks to a cu. ft. of wall, allowance is made for 
mortar. 
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4' What is the cost of a pile of stone 32 ft. long, 10 ft. 
wide, and 6 ft. high, at $4.50 per cord"? 

eJ. If a pile of wood is G4 ft. long and 4 ft. wide, how high 
must it be to contain 24 cords ? 

6, How much will the bricks for a wall 75 ft. long, 20 ft. 
high, and 1 ft. 6 in. thick cost, at $6.50 per M.? 

7. How many perclies of stone are there in a wall 6 ft. 
high, 2 ft. 4 in. thick, and 10 rods long? 

S. How many cords of stone will be required to build a 
wall around a square ten-acre lot, the wall being 5 ft. high 
and 3 ft. tJiick ? 



I.CAL. 




BINS, TANKS, ETC. 



.«.>» VT> 



I72B. 
CU.IN. 




:i\iSHt\> 



2150,42 
CU.IN. 




100 
BUSHELS. 



125 CU. f 



5. FT 




797. i. Required to find the number of bushels of wheat 
that may be put in a granary of 5 bins, each 8 ft. long, 5 ft. 
wide, and 6 ft. deep. 



Explanation. — Each bin contains 
240 CU. ft., and the 5 bins contain 
1200 CU. ft. Dividing the cu. in. in a 
bushel, 2150.42, by the cu. in. in a 
cu. ft., 1728, gives 1.24 +, or ap- 
proximately 1.25. Dividing 1200 by 
1.25 gives 960 bushels as the capacity of the granary. 



Process. 

8 X 5 X 6 = 240 
240 X 5 == 1200 
2150.42-hl728 = 1.24 + 
1200-^1.25 = 960 



Note. — It is to be observed that a bushel is \ larger than a cu. ft., 
and that a bin whose capacity is 125 cu. ft. contains approximately 100 
bushels. 



I 
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S, Eequired to find the capacity in gallons of a rectangular 
cistern that is 8 ft. long, 7 ft. wide, and 5 ft. deep. 

Explanation. — The capacity of Process. 

the cistern, 280 cu. ft., reduced to g ^^ iv w g __ ogQ 

inches and divided by the number irvoo oqa aqqqac^ 

of cu. in. m a gallon, 231, gives 

2094.5, the contents of the cistern in 483840—231 = 2094.5 + 
gallons. 

«?. Required to find the capacity in tons of a mow of hay 
30 ft. long, 16 ft. wide, and 15 ft. high, 450 cu. ft. of hay 
weighing a ton. 

Explanation. — The capacity of the Process, 

mow in cu. ft. divided by 450, the num- 30x16x15 =: 7200 

ber of cu. ft. of hay weighing a ton, gives 7900-2-4-^0 If? 

16, the contents of the mow in tons. * 

Note. — ^The weight of hay depends upon the kind of hay and the size 
of the mow, the above estimate being a fair average for dry and well- 
settled hay in large mows. 

^. How many tons of coal will fill a bin 10 ft. long, 7 ft. 
wide, and 5 ft. deep, estimating 35 cu. ft. of coal to the 
ton ? 

5. What must be the depth of a bin 10 ft. long and 8 ft. 
wide, to contain 400 bushels of grain ? How many bushels 
of potatoes would the bin hold, a bushel of potatoes being 
heaped so as to contain \ more than a bushel of grain ? 

6. How many gallons in a tank 15 ft. long, 10 ft. wide, 
and 8 ft. deep ? How many tons of coal in a bin of the same 
dimensions? 

7. The length of a mow is 32 ft., and the width 18 ft.; 
what must be the height of the hay, that it may contain 12 
tons? 

<5. If a bin is 15 ft. long and 7 ft. wide, how high must it 
be that it may contain 15 tons of coal, 35 cu. ft. of coal 
weighing a ton ? 



/ 



ANSWERS. 



Art. 31. 

1. 5,468. 

2. 10,775. 

5. 37,037. 
4. 524,029. 

6. 909,440. 

6. 700,074. 

7. 1,721,847. 

8. 6,014,005. 

9. 61,513,004. 

10. 193,000,205. 

11. 403,500,058. 

12. 9,118,653,712. 

13. 75,083,704,000. 
> 14. 145,300,043,407. 

Art. 36. 

1. 24. 

2. 29. 

3. 38. 

4. 45. 

5. 44. 

6. 49. 

7. 69. 

8. 94. 

9. 99. 

10. 108. 

11. 219. 



12. 400. 

13. 369. 

14. 449. 
16. 504. 

16. 509. 

17. 562. 

18. 598. 

19. 889. 

20. 1100. 

21. 1400. 

22. 1619. 

23. 4000. 

24. 50,619. 

Art. 37. 

1. XXIII. 

2. XV. 

3. XXIX. 

4. XXXVII. 

5. XLIL 

6. XLVIII. 

7. LXVIL 

8. XCIII. 

9. LXXXIX. 

10. CXIII. 

11. CIV. 

12. CCL. 

13. CCXXXIX. 



14. CCOLXV. 
16. CCCCXLIX. 

16. CCCCLXXX- 

VII. 

17. DVI. 

18. DCCCCXXIII 

19. DCCCCXLIX. 

20. DCCCCXCIX. 

21. MXIX. 

22. MCXCVIII. 

23. MCCCCLXIX 

24. MCCCCXCIX 
26. MDCLIX. 

26. MMXXV. 

27. X. 

28. L. 

Art. 55. 

1. 1443. 

2. 2441. 

3. 5410. 

4. 6695. 

5. 8940. 

6. 13,856. 

7. 18,696. 

8. 24,573. 

9. 400,158. 



!•' *i Wf 
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ANSWERS. 






^rf. 6J?. 




Art. 67. 


6. 


46,608. 


1. 82. 


1. 


$9851. 


7. 


284,729. 


2. 87. 


2. 


$1^,525. 


8. 


233,078. 


3. 88. 


3. 


$12,800. 


9. 


315,389. 


4. 86. 


4. 


$7017. 


10. 


38,198. 


5. 85. 


6. 


17760 trees. 


11. 


366,991. 


' 6. 80. 


6. 


9169 lb. 


12. 


88,982. 


7. 86. 


7. 


$4630. 


13. 


714,863. 


8. 75. 


8. 


$70,870. 


14. 


168,599. 


9. 88. 


9. 


$1339. 


15. 


21,984. 


10. 88. 


10. 


$52,763. 


16. 


1,265,499. 


Art. 64. 


11. 
12. 


$18,745. 

$47,736. 


17. 
18. 


479,989. 
1,997,999. 


1. $4245. 


13. 


23,768 bbl. 


19. 


898,989. 


2. $4868. 


14. 


250,540. 


20. 


2,200,151. 


3. $4347. 


16. 


23,860 sq. mi. 






4. $53.36. 


16. 


$172,225. 




Art. 87. 


6. $40.99. 






1. 


10. 


6. 17,925. 




A7*t. 81. 


2. 


24 


7. 15,975. 


1. 


4111. 


3. 


4. 


8. $2372.53. 


2. 


7302. 


4. 


35. 


9. $1593.57. 


3. 


9443. 


6. 


45. 




4. 


55,455. 


6. 


13. 


Art. 65. 


6. 


10,597. 


7. 


32. 


1. 926,247. 


6. 


85,108. 


8. 


29. 


2. 131,603. 


7. 


120,881. 


9. 


411. 


3. 80,772. 


8. 


199,900. 


10. 


483. 


4. 29,807. 


9. 


97,551. 


11. 


1814 


5. 285,502. 






12. 


125. 


6. 454,598. 




Art. 84. 


13. 


95. 


7. 2516. 


1. 


80,492. 


14. 


378. 


8. $12,791.29. 


2. 


143,594. 


15. 


890. 


9. $51,647.39. 


3. 


114,266. 


16. 


276. 


10. $452,893. 


4. 


29,952. 


17. 


80. 


11. $6510.67. 


5. 


562,618. 


18. 


526, 




w 



Art. 90. 

1. 577. 

2. 33 years. 

3. 427. 

4. 445 bn. 
6. $1772. 

6. $2445. 

7. $6266. 

8. 377. 

9. $11,560. 

10. $26,657. 

11. $8449. 

12. 18,113 miles. 

13. 11,102 feet. 

14. $6173. 

16. 37,690 sq. mi., 
California. 

16. $2833, gain. 

17. $2075. 

18. $73,031. 

19. $73,685. 

20. 1,889,888. 

Art. 108. 

1. 3456. 

2. 14,586. 

3. 33,296. 

4. 28,400. 
6. '44,154. 

6. 56,000. 

7. 48,056. 

8. 27,612. 

9. 111,000. 

10. 225,954. 

11. 119,325. 



ANSWERS. 

12. 5,297,810. 

13. 7,204,491. 

14. 2,149,630. 
16. 3,346,368. 

16. 3,008,472. 

17. 5,192,982. 

18. 6,372,864. 

Art. 111. 

1. 3432. 

2. 5845. 

3. 9454. 

4. 18,576. 

5. 26,176. 

6. 39,900. 

7. V25,112. 

8. 627,255. 

9. 678,069. 

10. 1,617,972. 

11. 3,907,533. 

12. 3,222,552. 

13. 459,075,482. 

14. 326,481,129. 

15. 559,549,866. 

16. 586,949,784. 

17. 468,563,430. 

18. 341,394,697. 

Art. 114. 

1. 13,710. 

2. 79,500. 

3. 119,300. 

4. 286,720. 
6. 466,880. 
6. 2w880,000. 
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7. 6,840,000. 

8. 2,000,000. 

9. 5,810,000. 

10. 1,800,000. 

11. 4,500,000. 

12. 62,325,000. 

13. 79,550,000. 

14. 11,934,000. 
18. 87,906,000. 

16. 51,000,000. 

17. 36,000,000. 

18. 35,000,000. 

Art. lis. 

1. 164,640,000. 

2. 104,815,200. 

3. 116,610,000. 

4. 103,320,000. 

8. 414,375,000. 

6. 52,189,200,000. 
7. 115,474,560,000 
8. 149,073,000,000. 

9. 339,086,250,000. 
10. 296,963,820,00a 

Art. 117. 

1. 545,268. 

2. 61,789,435. 

3. 906,102. 

4. 3,830,310. 

5. 1360. 

6. 5167. 

7. 41,115. 

8. 48,755. 

9. 290. 



,572 



ANSWERS. 



10. 1260. 

11. 88,618,554. 

12. 29,922,300. 

13. 171,443,702. 

14. 1,813,376,181. 

Art. 119. 

1. $57,090. 

2. $20,412. 

3. $31,374. 

4. 4800 miles. 

5. $385,925. 

6. $2906.25. 

7. 6675 miles. 

8. $9,043,083. 

9. 1,455,520 yds. 

10. $64,575. 

11. $1181.25. 

12. 779,172 hills. 

13. $16,584.15. 

14. $10,280. 

15. $1508 gain. 

16. $2676.24. 

17. $8262.98. 

18. $5275. 

19. 91,289,796 mi. 

20. 952 mi. 

21. $546.15 gain. 

Art. 133. 

1. 51,356f 

2. 39,844f. 

3. 104,303f 

4. 105,449. 




6. 64,833. . 

6. 86,547+. 

7. 733,428|. 

8. l,046,724f. 

9. 199,827|. 

10. 652,208f 

11. l,031,948f 

12. 946,234^. 

13. 43,750. 

14. 150. 
16. 1824^. 

16. 1253f 

17. 545^. 

18. 449. 

19. 944f. 

20. 71,952$. 



Art. 138. 

1. 15,236,207,439. 

2. 17,321,481,709 J. 

3. ll,967,254,831f 

4. 6,082, 105, 31 Of 
5. 12,790,974,799f 
6. 10,384,100,030f 
7. 6,651,372, 142f. 
8. 12,926,513,562f 
9. 42,992,018,381 f. 

10. 91,229,331,230|. 
11.46,696,417,694^. 

12. 46,674,222,291f 

13. 50,028,071,228. 

14. 27,791,680,569|. 

15. 89,666,679,000. 

16. 45,096,987,375. 



Art. 142. 

1. 50244. 

2. 9894^. 

3. 830f|^. 

4. 922ff. 

5. 960^. 

6. 828^^. 

7. 1501i|. 

8. 10,2551^. 

9. 9971f|. 

10. 4819^. 

11. 9839^. 

12. 9726|f. 

13. 5955^ 

14. 2256iff. 

15. 1646|if 

16. 2139^. 

17. 869fff. 

18. 2040^. 

19. 1003^V 

20. 41673^. 

21. 442|i^. 

22. lGe2\li. 

23. 38,688. 

24. $599,7924H- 

25. 77,223,413^ 

26. 298. 

27. 848. 

28. 19,609,375. 

29. 4||. 

30. 3128. 

31. 14|^i. 

Art. 144. 

1. 87 bu. 



ANSWERS. 
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2. $4.37. 

3. 638^ days. 

4. 38 tons. 

5. I2169||. 

6. 1238 cattle. 

7. $30,576. 

8. 113 days. 

9. $136|fg. 

10. $75. 

11. $175. 

12. 760 bn. 

13. $1.75. 

Art. 163. 

1. 91. 

2. 259. 
8. 103. 

4. 144. 

5. $176f. 

6. $455^. 

7. 4309f 

8. $297033^^. 

9. $2523|. 

10. 30,647f 

11. $314,830f 

12. 31541^ lb. 

13. 1162|mi. 

14. 38,663f ft. 

Art. 165. 

1. 258i cords. 

2. 7007itons. 
8. 233^ yds. 
4. 128^ rods. 
6. 140} yds. 



6. 784iqts. 

7. $301 ^J^. 

8. 49,831 oz. 

9. $112^^. 

Art. 173. 

1. 14f 

2. 38^. 

3. 39i. 

4. 433*^. 

5. 54V(,. 

6. loef 

7. 75V^y. 

8. 661^^. 

9. 708^. 

10. 1881^. 

11. 952^. 

12. 2289f^ 

Art. 174, 

1. 1279|. 

2. 767^4. 

3. 242^. 

4. 856^. 

6. 834. 

6. 1036^^. 

7. 43tV. 

8. 698f. 

9. 27i. 

10. 276^. 

11. 2fi5|f. 

12. 42. 

13. 4211. 

14. 29J. 



16. 70^^ 
16. 200^. 

A7*t. 176. 

1. 318|bu. 

2. 37f mi. 

0. $59-j*^. 

4. 63^ acres. 

5. 50^ gal. 

6. 19^ years. 

7. $41,402V\r. 

Art. 182. 

1. 175. 

2. 343. 

3. 680|. 

4. 10,904f. 
6. 20,346f 

6. 52,148J. 

7. 2,448, 631f 

8. 41,672,027f 

9. 54,096,276f. 
10. 455,432,685. 

Art. 183. 

1. 907,774^. 

2. $205,000. 

3. $23,779f 

4. $571,479}. 
6. 52,389,775}, 

Art. 185. 

1. $651. 

2. $172J|. 

3. $8160}. 



874 
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4. 149,100 sq. mi. 

5. $3000. 

6. 35710»i- 

7. 4194 mi. 

8. 3,275,000 sq. 

mi. 

9. 136,620 ft. 

10. 193^. 

11. $163f 

12. $43f. 

13. 30421 mi. 

Art. 192. 

1. 23^^. 

2. 9-^. 

3. 20^. 

4. 11^. 
6. 26tJt. 

6. 7^. 

7. lOi-^. 

8. 36^. 

9. 11^. 

10. 4:1^. 

11. 45^. 

12. 159fH. 

13. 639.flftV- 

14. 261HM- 
16. 1879|||. 

Art. 194. 

1. 56ilb. 

2. 9 miles. 

3. 63,360 in. 

4. 172. 

6. 80hrs. 



6. |5f 

7. 360. 

8. $7672. 

9. 3020 bu. 

10. 800 T. ; 
2000 T. 

11. 164J^A. 

12. 200 A. 

13. $4. 

14. 80 cords. 
16. 72|yd8. 

Art. 200. 

1. .5. 

2. .05. 

3. .005. 

4. .0005. 
6. .0015. 

6. .55. 

7. .155. 

8. .0155. 

9. .123. 

10. .505. 

11. .075. 

12. .0075. 

13. .705. 

14. .045. 
16. .007. 

Art. 203. 

1. 127.7. 

2. 45.45. 

3. 45.05. 

4. 36.066. 
8. 1728.7. 



6. 1728.17. 

7. 1728.172. 

8. 1728.1728. 

9. 4006.006. 

10. 4000.004. 

11. 404.0404. 

12. 4040.4004. 

^rf. 208. 

1. $357.13. 

2. 3164.097 

3. $3559.37. 

4. 379.5073. 

Art. 209. 

1. $116.60. 

2. $81.62J. 

3. $39.06i. 

4. 79.891. 
8. 13.913. 

6. 905.001. 

7. 785.928. 

8. $56.95f 

9. $19.79^. 
10. 1000.011. 

Art. 214. 

1. 87,500. 

2. 98,350. 

3. 687,500. 

4. 2926.5. 

5. 945.6. 

6. 74.56. 

7. 613.27. 

8. 97.6. 
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9. 38. 755. 

10. 83.1762. 

11. 5.18423. 

12. 3.23. 

Art. 218. 

1. $75,151. 

2. 173.451. 

3. $400,404. 

4. $1000.044. 
6. $45,000.50. 

6. $400.05. 

7. $180.06f 

Art. 222. 

1. $12.75. 

2. $70.80. 

3. $15,025. 

4. $368. 05i. 

5. $125. 

6. $162.62f 

7. $300,125. 

8. $5905. 05f 

9. $1881.831. 

Art. 223. 

1. 7500 cts. 

2. 8756 cts. 

3. 93,625 m. 

4. 18181 cts. 
6. 10,606^ cts. 

6. 15,766f cts. 

7. 837,533Jcts. 

8. 187,550 cts. 

9. 936,275 cts. 



Art. 226.. 

1. $3695.88. 

2. $2204.45. 

3. $23,744.57. 

4. $1926.998. 

Art. 227. 

1. $83.23. 

2. $86.79. 

3. $150.44. 

4. $18.19. 

5. $114,245. 

6. $66.67. 

7. $424.82. 

8. $261.692f 

9. $277,667. 
10. $44,445. 

Art. 229. 

1. $1724.25. 

2. $5028.50. 

3. $4662.50. 

4. $87,515. 
6. $5476. 

6. $1214.06^. 

7. $15,656.25. 

8. $564. 

9. $275. 

10. $553.66. 

11. $954.10. 

12. $7707.37i. 

13. $5470. 27|. 

14. $6206.85J. 

15. $12,216.09. 

16. $10,414. 99^. 



Art. 231. 

1. 65. 

2. 125. 

3. 138. 

4. 1460. 

5. 1380. 

6. 1200. 

8. $6. 

9. $50. 

10. 62^. 

11. 49. 

12. 131. 

13. 829. 

14. $12.50. 

15. 16663^. 

16. 125. 

17. $6.15. 

18. $19.20. 

19. $9262.625. 

20. $2886.25. 

21. 6126. 

22. 6380. 

Art. 234. 

1. $12,544; 
$10,584; 
$10,976. 

2. $1715. 

3. $954f . 

4. 24,800 bu.j 
16,256 bu. 

6. 80 days. 

6. $44,41 7|. 

7. $8883. 



i 
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8. 468ibu. 

9. $780. 
10. $4138^. 

Art. 241. 

1. $182.17^. 

2. $378.60. 

3. $230.94. 

4. $188.63i. 

Art. 243. 

1. $1344.68. 

2. $4625.98. 

3. $28527.74. 

4. $29838.77. 

Art. 244. 

1. $7.02^. 

2. $407,235. 

3. $21 95.168 J. 

Art. 245. 

1. $100.30 J. 

2. $1468. lOf. 

3. $17031.41yV 

Art. 248. 

1. $147. 

2. $19.50. 

3. 660 ft; 
482 ft. ; 
5280 ft. 

4. 1760 yds.; 
4840 yds. 

6. 158400 steps. 



6. . 95 ft. ; 
5280 ft. 

7. 3520 rds. 

8. $134^. 

9. 1600 rds. ; 
1376 rds.; 
22,704 ft. 

10. 973 rds.; 
16,054^. ft. , 
192,654 in. 

11. 1661 rds.; 
9135^ yds. ; 
27,406^ ft. 

12. 126 ft. ; 42 yds. 

13. 15,840 ft. 

14. 27,899 ft.; 
9299f yds. 

15. 80 lengths. 

16. $1.80. 

17. 25f yds. v 

18. 98 rds. 

19. 276 mi. 

20. 2600 ft. 

21. 285,120 ft. 

22. 18,000 ft 
23.. $4.14|. 

24. 2112 steps. 

25. 30|yds. 

26. 44f yds. 

27. $.62f 

Art. 251. 

1. 332 pints. 

2. $55.12|. 

3. $2.49. 



4. $40.32. 

5. $37.18f. 

6. 64 times. 

7. $56.06^. 

8. $842.80. 

9. $14.60. 

10. $31.11. 

11. 43 gal. 1 pt 

12. 24 bbl. 

13. $158. 81i. 

14. 398 bottle& 

15. 297 pints. 

16. $6.75. 

Art. 234. 

1. 23pks.; 
184 qts. • 
368 pts. 
83 pts. 
991 pts. 
432 qts. ; 
54 pks. ; 
13Jbu. 

5. 97 pks. 6qtB 

Ipt 

6. $6. 

7. $11.10. 

8. $76.65. 

9. $28.83^. 

10. 41001b. 

11. $10.50. 

12. $5.28. 

13. $21.62. 

14. 50 times. 
16. $6.37i. 



2. 
3. 

4. 



ANSWERS, 
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Art. 269. 

1. 11,7871b. 

2. 13,206 1b. 

3. $71.87f 
1 128.78. 

5. 125,4401b. 

6. $98.35. 

7. $6.03J. 

8. 138.841. 

9. 3201b. 

10. 48 spoons. 

11. 2 T. 12 cwt. 29 

lb. 11 oz. 

12. $138.75. 

13. $1.40. 

14. 476 cans. 
16. 5787ilb. 

Art. 264. 

1. $5218.40. 

2. $2168.80. 

3. 3101^ acres. 

4. $1650.50. 

5. $6128.75. 

6. $24,719. 

7. $1251.15. 

8. $4858.91. 

9. $10,296.45. 

10. $9^. 

11. 154^ oz. 

12. i. 

13. 64i ft. 

14. $1.60. 
16. 62|lb. 
16. $11.86. 



17. 33^ days. 

18. 126iqts. 

19. 200 mi. 

20. 58^ T. 

21. 1262ibn. 

22. 219^ rds. 

Art. 266. 

1. $5^. 

2. IJft. 

3. 30ilb. 

4. 4|ft. 

6. $4226. 

7. $2630 loss. 

8. $167. 

9. $3461.56. 

10. 18|lb. 

11. 6f lb. 

12. $8H. 

13. $4.15. 

14. $16.77. 
16. 63*^ yds. 

16. $13. 

17. 6i ft. 

18. 281|yds. 

19. 608|ib. 

Art. 266. 

1. $15.12. 

2. $223 1. 

3. $249.90. 

4. $868.40. 

5. $16,310. 

6. 13^ yds. 



7. $4.45f 

8. $18. 

9. $35.03f 

10. $1.14. 

11. $4.08^. 

12. $241f. 

13. $971.10. 

14. $8.85, the lat- 

ter. 
18. $5478^, A' 
$32861, R 

16. $12. 

17. $8119.40. 

18. $262.50. 

19. $1.32. 

20. 484^ yds. 

21. $360f 

22. $135.18}. 

23. lOfgal. 

24. $80. 
28. $40.97^. 

Art. 267. 

1. 498^ j-j^. 

2. $4.30. 

3. $9995. 

4. $7951. 
6. $9675. 

6. 20 cts. 

7. 16 cts. 

8. $1.40. 

9. 3iwks. 

10. 42 bu. 

11. 16 widths; 
$300. 
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12. 123,328. 

13. 775 bu: 

14. 46f yds. 

15. 347 cattle. 

16. 13.45; 
$2.70. 

17. 125 cords. 

18. 1625. 

19. $8000. 

20. 67 lots. 

21. $1.56. 

22. 20|hrs. 

23. $262.50. 

24. 240|yds. 

25. $94,000. 

26. 12| cords. 

27. 1890 bu. 

28. 9 days. 

29. $39. 

30. $2.50. 

31. $4.35. 

32. $6016.50. 

33. 30 mi. 

34. l&brs. 

Art. 285. 

1. ^y Oy D. 

2. Zy O, U, 0. 
O. iVy Zy Oy Oy Ot 

4. 2, 2, 3, 11. 

0. /V, Zy Z, Zy Oy 0» 

6. 2,3,5,5. 

I. Zy Zy Zy 4)y /V, O. 

O. Oy Oy O, 7* 

V. Zly Ay 4ly Oy Oy 0» 



ANSWERS. 



/ 



10. 2, 

11. 2, 

12. 2, 

13. 3, 

14. 2, 

15. 2, 

16. 2, 



2 

2 
2 
3 
2 
2 
2 



2 
17. 2, 2 



18. 2, 

19. 2, 

20. 7, 



/w, <w, d, 0. 

2, 2, 2, 2, 

2. 

2, 5, 7. 

5, 7. 

79. 

11, 11. 

2, 2, 2, 2, 

2,5. 

2, 2, 3, 3, 



13. 



o, d, yy. 

5, 199. 
11, 13. 



Art. 289. 



1. 36. 

2. 24. 

3. 480. 

4. 15. 

5. 7. 

6. 8. 

7. 8^. 

8. 10. 

9. ^' 

10. 14. 

11. lO^*^. 

12. mh 

13. 18. 

14. 3^. 

15. IHt. 

16. 166|. 

17. 10. 

18. 4. 

19. 800. 



Art. 290. 

1. 147 cases. 

2. 18i bu. 

3. 54 yds. 

4. $1.50. 

5. 9bbl. 

6. 12 crate& 

7. 16 meD. 

8. 16 boxes. 

' 9. 285 crates. 

Art. 297c 

1. 6. 

2. 15. 

3. 9. 

4. 14. 
6. 21. 

6. 24. 

7. 27. 

8. 35. 

9. 16. 

10. 39. 

11. 15. 

12. 18. 

13. 12. 

14. 24. 
16. 23. 

16. 37. 

17. 31. 

18. 29. 

19. 29. 

20. 87. 

21. 67. 

22. 53. 

23. 63. 



iSan 





AmWBBB. 


.' 




Art. 298. 


Art. 322. 


Art. 325. 


1. $141; 


1. 


f 


1. 


¥ 


192 horses. 


2. 


f 


2. 


V- 


2. 6gaL 


3. 


f 


8. 


^^. 


8. 15 ft. 


4. 


i 


4. 


H^- 


4. 438 bags. 


5. 


f 


5. 


H^- 


5. 270 boards. 


6. 


f 


6. 


W- 




7. 


f 


7. 


w. 


Art. 306. 


8. 


* 


8. 


^^^ 


1. 60. 


9. 


1- 


9. 


l^A. 


2. 105. 


10. 


«• 


10. 


*4P. 


8. 210. 


11. 


|. 


11. 


Hl^. 


4. 420. 


12: 


a- 


12. 


HP- 


6. 450. 


18. 


i- 


18. 


Hi* 


6. 900. 


14. 


*. 


14. 


HF- 


7. 360. 


15. 


4. 


16. 


A^. 


8. 270. 


16. 


«. 


16. 


ttjtt 


9. 750. 


17. 


A- 


17. 


l^Ai. 


10. 1440. 


18. 


a- 


18. 


^W^. 


11. 5040. 


19. 


A. 


19. 


^^^ 


12. 2835. 


20. 


«. 


20. 


J4F- 


18. 3024. 


21. 


4- 


21. 


Af^. 


14, 24,255. 


22. 


f 


22. 


¥A^- 




23. 


|. 


28. 


^m- 


Art. 307. 


24. 


A- 


24. 


^^m 


1. 120 yds. 


25. 


A. 


25. 


w^- 


2. 1720; 


26. 


i 


26. 


W>¥- 


20 cows ; 


27. 


H- 


27. 


■HW- 


48 hogs; 


28. 


T%. 


28. 


WIV^- 


15 oxen. 


29. 


h 






3. 210 days. 


80. 


f 


Art. 328. 


4. 480 acres. 


31. 


1 


1. 


15|. 


5. 924 inches. 


82. 


f 


2. 


16f 


6. 12625. 






8. 


27f 


7. 960 days. 






4. 


208i. 
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5. 108. 

6. 16f 

7. 115f 

8. 1036f 

9. 81. 

10. 120-^. 

11. 848. 

12. 347|. 

13. 427i. 

14. 120f. 

15. 45f 

16. 734|. 

Art. 331. 

8. H 

8- If 
8. if 

10. m- 

13i 



11. 



12. 



13. 



14. 



30 
12' 

m 

10 
26| 
32 



^»^. .336. 

1. ¥• 



2. V 



3. i|^ 

4. j4 



5. ifA, 

6. J^, 

7. W 

8. W 

9. W 



0. w 

1. -w 



sir 

3. m^. 

5 il' M* iA» 

6. H; W; W- 

•• inrj trt? W* 

8. W; W; W- 

9. w; W, W- 
20. w; W; W- 

Art. 340. 

1- Iff 

2. 2i. 

3. 2,^. 

4. 2i^. 

s. m- 
6. le. 

7. 21*. 

8. 2it. 

9. 2^Tgr. 

10. 1^. 

11. 2|f. 

12. 2^. 

14. 2^. 



15. 23ij^. 

16. 23^. 

17. 25. 

18. 20^. 

19. 1501^. 

20. 941^. 

21. 48^. 

22. 612|^ miles. 

23. $4429^. 

24. 1580^^ acres. 

Art. 342. 

2. 765^^ acres. 

3. 743fi^ miles. 

4. 1240 miles. . 

5. 20^^ hrs. 

6. 3911 bu. 

7. 1240|bu. 
8.-$1152i|. 
9. $100. 

10. $151i. 

11. 697|^ acres. 

12. 63|gal. 

Art. 346. 

1. A 

2. ^ 

3. a 

4. tt 

5. n 

6. w 

8. U 

9. H 



I 



0. A 

3. AV 

4. AV 

5. AV. 

6. AV- 



7. lA. 

8. H. 

9. m- 

20. If. 

21. 3. 

22. 7H- 

23. 26|H- 

24. dm. 
26. 12|. 

26. 36A- 

27. 178i|. 

28. 26|i|. 

1. 6^ hours. 

2. 27Hlb. 

3. 149 bii. 

4. 23^ mi. 
6. $364i; 

$623H. 

6. $6388if. 

7. I8979A 

8. *12,368A. 

9. loom mi. 
10. 143 A acres. 

Art. 351. 

1. 10. 

2. 18. 



ANSWERS. 

3. 40f 

4. 97^. 

5. 130|. 

6. 1197. 

7. 1648. 

8. 1377. 

9. 173 J. 

10. 73H. 

11. 28i. 

12. 106f. 

13. .29if. 

14. 102|. 
IR 312. 

Art. 354. 

1. A. 

2. 24. 

3. If 

4. If 

6. 15. 
6. 22f 

7. A. 

8. f 

9. A. 

10. 107f 

11. 8571. 

12. 24. 

13. 59f 

14. 1313. 
16. 6. 

16. 2f 

17. 60ff. 

18. 37Air. 

19. 27iH. 

20. 150Hf 
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Art. 356. 

1. $303f 

2. $80.21. 

3. 71iyds. 

4. *32G5f. 
6. $3|. 

6. 2703Vbu. 

7. *103.24. 

8. tl78i. 

9. $757A. 

10. 478|^mi 

11. $36,888^. 

12. $12A. 

13. 1218f lb. 

14. $5.25. 
16. $251.25. 

16. 46| min. past 

2 P.M. 

17. $1050. 

18. $17,294.90. 

19. 53HiMii. 

20. $3021f 

Art. 361, 

1. 13f 

2. 16. 

3. 25. 

4. 27. 
6. 53f 

6. 67f 

7. |. 

8. A- 

9. AV* 
10. tV- 

11. A- 
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ANSWERS. 



12. ^. 

15. iV- 

16. 2^. 

17. A- 

18. ij*}-. 

19. 189. 

20. 40. 

21. 120. 

22. 135. 

23. 88|. 

24. 109^^. 



Art. 364. 



1. lA- 

2. «• 

3. If 

4. If 

5. IVr- 

6- If 

7. If 

8. H- 

10. lit. 

11. 13. 

12. 24. 

13. 5^. 

14. 60. 

15. 325. 

16. 340. 

17. li- 

18. f. 

19. If 

20. «. 



21. A- 

22. f 

23. A- 

24. T^. 



^rf. 366. 

1. ^. 

5. 23f 

6. Sf 

7. f 

8. f 

9. 3-^. 

10. 12ff. 

11. 29A. ' 

12. 4H. 

13. f 

1^' 108' 

15. m. 

16. IH- 

17. A. 

18. ih- 

19. 18. 

20. ItH- 
^r^ ,968. 

1- iH- 

2. 12^. 

3. ItSt- 

4. ^t. 

8. H- 

6. 47f 

7. A. 



8. f 

9. Hf 

10. 40. 

11. If 

12. mi- 
Art. 370. 

1. libbl.;-Abbl 

2. 16 days. 

3. 15^ days. 

4. 454|^ bush. 

5. |16,459f wife; 
|6583f son ; 

«1645H, 

daughter. 

6. 1160. 

7. $51.84 

9. 9 cords. 

10. $93f. 

11. 4f^hr8. 

12. $74f 

13. $8.75. 

14. 120.80, butcher, 
$15.60, grocer. 

16. 345 bu. 

16. 9imi. 

17. 36 yds. 

18. $8030. 

19. $14fJ. 

20. $9060. 

21. $11,960. 

22. $77. 

23. $1050, A; 
$1400, B. 
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'24. 16 days. 

25. 33 acres. 

26. 112,800. 

27. $2400. 

28. $4304.40. 

29. $4600. 

30. 55imi. 

Art. 371. 

1. $652. 

2. $60.09|. 

3. $68.75. 

4. $775. 

5. $316^. 

6. $32,000; 
$28,000. 

7. 852 bu. 

8. $21,000. 

9. 28 yds. 

10. 1400. 

11. $6. 

12. 260 apples. 

13. $204, horse; 
$136, sleigh. 

14. 158f acres; 
127^ acres. 

15. 40 days. 

16. $11.63|. 

17. 120 bbl. 

18. $507i. 

19. $6.23. 

20. 6 men. 

21. $8}. 

22. $4080, A ; 
$5440, B. 



23. H. 

24. 8^ days. 
26. $12f 

26. $4100. 

27. 13idays. 

28. $79.20. 

29. $64|, father ; 
$38|, son. 

30. 1680 pupils. 

31. 20cts. 

32. $49,000. 

33. $78.75. 

34. $2.10. 

35. 15 days. 

36. $1046.* 

37. 7fJ. 

38. 52if ; 
47^. 

39. $24,000. 

40. $160. 
41.' 28 hrs. 

42. 60doz. 

43. $1.60. 

44. 3|mi. 

45. $106.47. 

46. 168. 

47. 608 bu 

48. 5422iba. 

49. 100 weeks. 

60. 14 T. 

61. $330, horse; 
$240, buggy. 

52. 1050 sheep. 

53. $142.80. 
64. ^63,541J. 



85. $14.06^. 
56. 120 hrs. 
87. $7999^. 

Art. 378. 

1. 7500.75. 

2. 990.009.' 

3. 5005.00005. 

4. 5000.00015. 

5. .05005. 

6. 8,080,000- 

.000086. 

7. 8,080,080- 

.000005. 

8. 7,050,000,050- 

.000001001 

9. 3,000,100,003- 

.0000350L 

10. 510,010,010- 

.0010105. 

11. 8,801,725,540- 

.00000125305. 

12. 5,320,000,070,- 
839.00056104634a 

Art. 381. 

1. .0 ; .0. 

2. .6; .625. 

3. .875 ; .6875. 

4. .9375; .36. 

5. .96 ; .21875.. 

6. .59375 ; .85. 

7. .775 ; .921875. 

8. .359375; 
.8375. 



J 
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9. .5375; .936. 


11- jfoo- 


4. 389.717049. 


10. .744; .8828125. 


12. t*- 


5. 1.903811. 


11. .476; 


13. -thi' 


6. $8385.7679. 


.75390625. 


^^' eilo* 


^ 


12. .825. 


V MT V# 1^ 


Art. 392. 

9 


13. .33203125. 


16 A»A 


1. $81,147. 


14. 9.45. 




2. 1.083. 


15. 10.24. 


Art. 386. 


3. 45.2912. 




1. -gnr* 


4. 1130.3364. 


Art. 382. 


2. gjift". 


6. $1.9215. 


1. .714 ; .83f 


3. i. 


6. 155.790346. 


2. .8888 + ; 


4. $J. 


7. 1.1189. 


.6666 + . 


5. $4. 


8. .22346. 


3. .90909 4- ; 


6. $1^. 


9. .9981. 


.9166 + . 


7. $3|. 


10. 1.8275. 


4. .69^; .784. 


8. *1A. 


11. .34225. 


6. .9333+; 


9. $|. 


12. 77.4752. 


.94^^. 


10. 2J. 




6. .2777+; 


11. 33V. 


Art. 393. 


•%j\j-^^. 


12. h 


1. 344 acres. 


7. 5.8666+. 




2. 29.35 inches. 


8. 12.38^. 


Art. 390. 


3. 1323.6565 mL 


9. 21.3^. 


1. 2650.1996. 


4. 62.879 mi. 




2. 215.6533. 


5. 23.6225 inchefe 


Art. 385. 


3. .789852. 


6. 892.4735 tons. 


1- -h' 


4. 8.44702. 


7. 104.383 acres. 


2. |. 


5. 342.4724. 




3. W 


6. 462.0921. 


Art. 396. 


4- if • 


7. .95387. 


1. 76.5625. 


6. $H. 


8. 45.3243. 


2. 570.3125. 


6. $i^. 




3. 469.0625. 


'SO 

7. H. 


Art. 391. 


4. .942. 


8- H- 


1. $1751.341. 


5. .000049. 


9- s2o- 


2. 241.4413. 


6. 8.0325. 


10. T*T. 


3. 1065.76715. 


7. $.65205. 
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8. 16.101875. 

9. $2.999166|. 

10. $14,892.4625. 

11. $55,732,125. 

12. $1208.245&J. 

13. 1220.3125. 

14. 979.125. 
16. I701.114jV 

16. 149.673375. 

17. 11.522275. 

Art. 397. 

1. 155,53125 mi. 

2. $693.140625. 

3. $73,475.453125. 

4. $6599.109375. 

5. $3534.375. 

6. 1401.46875 cu. 

ft; 
$191.109375. 

7. $1962.56328125. 

8. 24,898.99827036 

mi. 

9. 431.021 tons. 

10. $230.3703125. 

11. 7230 children. 

Art. 400. 

1. 250. 

2. 1040. 

3. 10,500. 

4. 44. 
6. 218. 

6. 51,472. 
7 1300. 



8. 340,000. 

9. 1728. 

10. 9275. 

11. 25,000. 

12. 155. 

Art. 401. 

1. 2.5268+. 

2. 430.2453 + . 

3. 1.0795 + . 

4. .2019-+-. 

5. 1.5968 + . 

6. 33,666.6666 -f 

7. 9.2482+. 

8. 27.6276 + . 

9. 28.3055 + . 

10. $44,292 + . 

11. 148. 5294+. 

12. .0026 + . 

Art. 402. 

1. 6669.205 

2. 36,200. 

3. 19.6519. 

4. 100. 

5. 4360. 

6. 25. 

Art. 403. 

1. $47.25. 

2. $.62f 

3. 28.56 mi. 

4. 256 cu. ft 

5. 20.07 mi. 

6. $3,519. 



7. $9630. 

8. $2000. 

9. 12. 625 acres. 

10. $23.75. 

11. 69.1639+ ml 

12. 3164 pounds. 

13. 20,800 men. 

Art. 416. 

1. 3,041,340 oz. 

2. 74,482,829 in. 

3. $364.65. 

4. 168,179 1b. 
6. $1039. 13i. 

6. 1,009,035 1b. 

7. 28,938 steps. 

8. $93,285.64. 

9. 297 panels. 
10. 2739. 

Art. 419. 

1. 273 T. 13 cwt 

9 lb. 1 oz. 

2. 5802 gal I qt 

3gi. 

3. 1308 bu. 3 pks. 

4. 151 mi. 148 rds. 

5 yds. 2 ft 7 
in. 

5. 521 long T. 14 

cwt. 1 qr. 12 
lb. 7 oz. 

6. $1225. 

7. 12 bush. 
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8. 10 mi. 138 rds. | 
1yd. j 

Art. 422. 

1. 100 rds. 

2. 300 rds.; 
ICoOydfl.; 
4950 ft 

3. 188 qt8.; 
1136 pts. 

4. 16 cwt 75 lb. 
6. 17,3601b.; 

277,760 oz. 

6. $2483.25. 

7. $781.25. 

Art. 423. 

1. .84 T. 

2. $1.92. 

3. $16.71. 

4. $2.82. 

5. $2.56. 

6. $8140.50. 

7. $5.02. 

Art. 427. 

1. 1340 mi. Ill 

rds. 4 yds. 2 
ft. 6 in. 

2. 1199 bu. 1 pk. 

Iqt. 

3. 849 gal. 3 qts. 

2gi. 

4. 175 T. 5 cwt. 

84 lb. 6 oz. 



5. 602 ml 268' 

itlfi. 11 ft. 

Art. 429. 

1. 307 bu. 1 pk. 

5 qts. 1 pt 

2. 41 mi. 318 rds. 

4 yds. 2 in. 

3. 53 T. 17 cwt. 

29 lb. 6 oz. 

4. 46 gaL 2 qt. 

Ipt. 

6. 107 rds. 3 yds. 

3 in. 

6. 120 bu. 6 qts. 

Art. 431. 

1. 407 gal. 2 qts. 

Lpt. 

2. 548 mi. 292 rds. 

4 yd. 1 ft 
3 in. 

3. 872 bu. 3 pks. 

5 qts. 1 pt. 

4. 1617 gal. 1 pt 

2gi. 

5. 385 T. 19 cwt 

271b. 

6. 401 mi. 28 rds. 
2 yds. 1 ft. 

6 in. 

7. 3 mi. 209 rds. 
2 yds. 2 ft. 
6 in. 



8. 35 T. 15 «wt 

50 lb. 

9. 353mi. 279rd& 

2 yds. 1 ft 
6 in. 

Art. 433. 

1. 5 mi. 175 rd& 

3 yds. 2 ft 
11 in. 

2. 25 bu. 3 pks. 

6 qts. 1 pt 

3. 28 T. 19 cwt 

70 lb. 10 oz. 

4. 117 bu. 1 pk. 

6. 98 long T. 13 

cwt 98 lb. 
e. 168 gal. 3 qt 
1 pt. 2 gi, 

7. 201 bu. 3 pks. 

6 qts. 

8. 5 gal. 3 qta 

1 pt. 3 gi. 

Art. 436. 

1. 7995 1.; 
19805 L ; 
37007 1. 

2. 187.25 ch.; 
98.725 ch. 

3. 2000 ch. ; 
1500 ch. 

4. 41,464 ch.; 
4,146,400 L 
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6. 50 ch. ; 5000 1. 

6. 23 mi. 57 ch. 

50 1.; 
62 mi. 40 ch. 

7. 80,000 1. ; 
80,000 1. 

8. 6282 1. 

9. 243.9375 ch. ; 
3200 ch. 

10. 44.573125 mi. 

11. 5000 1; 50 ch. 

12. 40447.7272 + 1. 

13. 805,530 cm. ; 
8,055,300 mm. 

14. 59 Mm. 3 Km. 

7 Hm. 3 m. = 
593,703 m. 

15. 199,960 cm. 

Art. 4A4.. 

1. 43,560 sq. ft ; 
6,272,640 sq. in. 

2. 27,878,400 

sq. ft.; 
3,097,600 sq.yds. 

3. 19 A. 121 sq. 

rds. 24 sq. 
yds. 1 sq. ft. 
108 sq. in. 

4. 25,740 sq. rds. 

5. .09 sq. mi. 

6. 205 A. 121 sq. 

rds. 18 sq. 
yds. 1 sq. ft. 
50| sq. in. 



7. *92. 

8. $380.25. 

9. $33.60. 

10. $2.40. 

11. $6.75. 

12. 17.424 city lots. 

13. 64 rods. 

14. $21. 

15. 3.645 A. 

16. 40 rds. 

17. 19 A. 20 sq. rds. 

18. 6.407 A. 

19. $1710. 

20. ^ sq. mi. 

21. 2302500 sq. 1. 

22. 10 A. 

23. 44.14 ch. 

24. $2700. 

26. 135.3 sq. m. 

26. 69.3 sq. m. 

27. 9.045 Ha. ; 
22.350195 A. 

Art. 447. 

1. 384 cu. ft; 
$288. 

2. $35. 

3. 80 cu. ft 

4. $70.31^. 
6. $1575. 

6. 8784 cu. ft 

7. 96 loads. 

8. 315 steres ; 
31.5 dekasteres; 
11,124.729 cu.ft 



9. 37.2 steres; 
10.26348 cords' 

10. $256.26J. 

11. 57,212.892 1b. 

Art. 450. 

1. 6123 drams. 

2. 484. 48 -f liters. 

3. 58,769,500 ml. 

4. $31,875. 

6. 79.686+ bu. 
6. $27.12. 

Art. 4S4. 

1. 114,687 gr. 

2. 100 1b. 

3. 49567igr. 

4. 3 lb. 5 oz. ? 

dwt 3 gr. 
6. .7 1b. 

6. .875 1b. 

7. 360 gr. 

8. 48 rings. 

9. 1000 pieces. 

10. $549.45. 

11. 175 lb. Troy. 

12. 311b. 3 oz. 1(? 

dwt 10 gr. 

13. 33,475 gr. 

14. ft>15 12 33 31 

gr. 15. 
16. 17 pounds. 

16. ft) 175. 

17. $11. 



\ 
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18. .3255208^ lb. 

19. 1 10 3 4. 

20. $125.56f 

21. $37.50. 

22. 24^ per lb. 

23. 3024.45 kilos. 

24. 20.1438 kilos. 
26. $1802.50. 

26. $80; $110.23. 

Art. 45S. 

1. 20,048 far. 

2. 5497 far. 

3. £20 lis. 

4. £.75 ; £.4. 

5. £^; £i. 

6. 16s. 8d.; 
7s. 6d. ; 
14s. 8d. 

7. £.79375. 

8. £17 18s. 6d. ; 
£15 12s. 6d. 2.4 

far. 

9. 437,320 far. ; 
1350d. 

10. 18,225d.; 
72,900 far. 

11. £.625. 

12. £.53125. 

Art. 458. 

1. 31,556,929.7sec. 

2. 86,400 sec; 
1440 min. 

3. 25 days. 



4. 1,063,200 half- 

sec. 

5. 3,510,945 sec 

6. 305 days. 

7. 3|days. 

8. 15 wks. 6 da. 19 

hrs. 49 min. 
53 sec. 

9. 24 da. 5 hrs. 22 

min. 50 sec. 

Art. 460. 

1. 21,600'; 
1,296,000". 

2. 712,133". 

3. 241° 39' 27". 

4. fC. 

5. .832 C. 

6. 48 days. 

7. 15°. 

8. 22 ft. 

Art. 404. 

1. 2° 57' 15"; 

11 min. 49 sec; 

48 min. 11 sec 

after 11 A. M. 

2. 12° 27' 14". 

3. 8 hrs. 2 min. 17 

sec; 
57 min. 43 sec. 
after mid- 
night. 

4. 87° 37' 57" W. 



5. 95° 4' 55" W. 

6. 53 min. slow. 

7. 2 hrs. 21 miu 

37f sec. 

8. 43° 9' W. 

Art. 46S. 

1. 437,229 gr. 

2. 30 lb. 5 oz. 6 

dwt. 20 gr. 

3. $344.95. 

4. 5 T. 5 cwt. 

5. $1274. 

6. $22.04. 

7. 1280 times. 

8. 10.725 A. 

9. $5775. 

10. $21. 

11. $22,360. 

12. 18 perch. 

13. 10,368 gaL 

14. 528 days. 

15. 143.97 bu.; 
$172,764. 

16. 31 ft. 3 in. 

17. 39,420,000 

times. 

18. 188 da. 21 hrs. 

20 min. 

19. 1840 bu. 3 pks. 

Iqt. 

20. $50,625. 

21. $1875. 

22. $33,912.38. 

23. $26.03f 



/ 
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24. 55 min. bl\ sec. 

after 8 A. m. 

25. 77° 30'. 

26. 1250. 

27. 13,824. 

28. $243.81 J gain. 

29. $498.78 gain. 

30. $7.41 gain. 

31. $4590.50 gain. 

32. $23,184.50gain. 

33. $207,616. 

Art. 47S. 

2. 251.10; 
474; 
$361.44. 

3. $378,000. 

4. $380.50, the 

latter. 

5. $55,300. 

6. $5156.624. 

7. 20,361.1875. 

8. 4185 yds. ; 
30,498 kilos ; 
62,520 inches. 

9. $1252.50. 

10. 1505 bushels. 

11. $44,455. 

12. 3685 miles. 

13. $5486.25 gain; 
$21,161.25 sell- 
ing price. 

14. $15 more for 

chestnuts. 

15. $2493 loss. 



16. $4252.50. 

17. $216. 

18. $117.60 gain. 

19. $9682.40. 

20. 209,118.75 tons. 

21. $47.19. 

22. $4230. 

Art. 476. 

123,400 bu. 

$28,248. 

1928 pages. 

$239. 

2040 pupils ; 

1122 girls. 

117 days. 

$7000. 

210,000. 

$2502.40 cost ; 

$2971.60 selling 

price. 
$12,215. 
$64,131.25. 
125 gals. 
$3478.75. 
$4200. 

156 pear trees ; 
195 peach trees; 
234 plum trees ; 
715 apple trees. 
$62,000. 

Art. 477. 

66f^. 



2. 
3. 

4. 
5. 
6. 

8. 

9. 

10. 

11. 



12. 
13. 
14. 
15. 
16. 
17. 



18. 



2. 
3. 



4. 22f^. 

5. 64^. 

6. 56^. 

7. 45%. 

8. 24%. 

9. 16%. 

10. 24%. 

11. 20%. 

12. 40%. 

13. 12%. 

14. 4%. 

15. 20% sailed ; 
80% remaining 

16. 8%. 

17. 36%. 

Art. 478. 

1. 4260. 

2. 13,720. 

3. 24,496. 

4. 181,420. 

5. 8324, smaller; 
10,405, larger. 

6. 2956; 
3695. 

7. 2880. 

8. $50. 75 son ; 
$60.90 father. 

9. $65 for one ; 
$91 for other. 

10. 4374 bu. 

11. $343.75. 

12. 56%. 

13. $25,000. 

14. 2385 bbL 
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16. 35%. 


43. 


$3000 cost to 


3. 


$.40; 


16. $25,600. 




build ; 




$1.20. 


17. 65^. 




$3375 selling 


4. 


$620. 


18. $18,000. 




price. 


5. 


$13,563. 


19. 24,453 1b. 


44. 


$200. 


6. 


$655 loss ; 


20. 445 mi., horse- 


45. 


sn%. 




$3275. 


back; 


46. 


10^. 


7. 


$18,870 loss; 


534 mi., rail. 


47. 


mfc 




$106,930. 


21. 1350. 


48. 


$16,840 1st yr.; 


8. 


$10725. 


22. $423. 




$18,945 3(] yr. 


9. 


$12,927.60 gainj 


28. $75. 


49. 


$14,625. 




$48,837.60. 


24. 39,632 veter- 


50. 


$30,000. 


10. 


$162 gain ; 


ans; 


51. 


25%. 




$522. 


49,540 recruits. 


52. 


88^. 


11. 


$14,616 gain; 


25. $12,400. 


53. 


$8500. 




$6264 average. 


26. 768 sheep. 


55. 


$3.85 ; 


12. 


$3375 gain ; 


27. $21,300. 




$3.75. 




$12750. 


28. $26,882.70. 


56. 


$45. 






29. $227.70. 


57. 


$316. 




Art. 482. 


30. $6.50 loss. 


58. 


$197.51, 2d case. 


2. 


25%. 


31. 73^. 


59. 


$446,415. 


3. 


y9/ 

20%. 


32. $1226.25 loss. 


60. 


$12.99. 


4. 


8%. 


33. $324. 


61. 


$678.30. 


5. 


88%. 


34. 3300 bales. 


62. 


$446.25. 


6. 


m%- 


85. $3781.25 gain. 


63. 


$37.51. 


7. 


i5%. 


86. $1058.10. 


64. 


$1736.63. 


8. 


25%. 


87. 1600 bu. 


65. 


56^. 


9. 


Wo- 


38. $14,850. 


66. 


B7%; 60^; 


10. 


15%. 


89. $275. 




40f^; 53^. 


11. 


15%. 


40. 25jg, B more 


67. 


$650. 




€ 


than A ; 


68. 


$635. 




Art. 483. 


20^, A less than 






2. 


$25,800. 


B. 




Art. 481. 


3. 


$4320. 


41. $1375 


2. 


$375 gain ; 


4. 


$15,048. 


42. $2350. 




$2250. 


5. 


$67,000. 
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6. 113,500. 

7. $3050. 

8. $4200. 

9. $30 gain. 

10. $18,000 cost 
buyer ; 
$20,000 cost 
builder. 

Art. 487. 

1. $135. 

2. $8437.50. 

3. $3232.512. 

4. $1068.75. 

5. $8926.875. 

Art. 488. 

1. $31,528. 

2. $840. 

3. $21,216. 

4. $6816. 

6- $3171.84. 

6. $62,634. 

Art. 489. 

1. $43,750. 

2. $97,300. 
8. $456.60; 

$9132. 

4. 1080 bbl.; 
$128.25. 

5. 400 bales. 

6. 160 lots. 

7. $8440. 



Art. 493. 

2. $975. 

3. $6,375. 

4. $9712.50. 

5. $2650. 

6. $17.50. 

7. $14,625. 

8. $975. 

9. $2681.25. 

Art. 494. 

2. $7212. 

8. $235,000. 

4. $109,040. 

5. $9900. 

6. $32,160. 

7. $2356. 

8. $396,000. 

Art. 495. 



2. ^'/o ' 

8. i%. 

5. ^%. 

6. ^\%- 

7. li%. 

Art. 498. 

2. .016; 

$86. 

3. .018. 

4. $97.75. 
0. Ti^o, A, y 

$1908J, B ; 
$2966|, C. 



Art. 499. 

2. $16.04. 

3. $27.45. 

4. $157.30. 

5. $222.21. 

6. $209.70. 

7. $327.82. 

8. $447.53. 

9. $1511.37. 

10. $13.14. 

11. $14.96. 

12. $21.85. 

13. $56.62. 

14. $231.66. 

15. $578.36. 

16. $1662.95. 

17. $326.52. 

Art. 505. 

2. $62,243.75. 

3. $51,312.50. 

4. $18,265.63. 

5. $14,843.75. 

6. $44,797.50. 

7. $172,357.50. 

8. $145,120. 

9. $404,239.50. 

Alt. 506. 

2. 288 shares. 

3. 880 bonds. 

4. 76 shares. 

5. 368 shares. 

6. 648 bonds. 
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7. 123 shares. 

8. 147 shares. 

Art. o07. 

2. $79,781.25. 

3. $49,062.50. 

4. $150,850. 
6. $142,100. 

6. $158,970. 

7. $8790. 

8. $94,250. 

9. $93,262.50. 

Art. 508. 



2. uyc, 

3. 6%. 

4. 10^. 

5. 2%y the former. 

6. ff more %. 

Art. 517. 

3. $7325.50. 

4. $5130. 

5. $3096. 

6. $24,080. 

7. $480. 

9. $5531.25. 

10. $10,200. 

11. $16,858.80. 

Art. 525. 

3. $64.53. 

4. *124.58. 

5. $67.17. 



6. $153,329 

7. $523.13. 

8. $52.79. 

9. $174.67. 

10. $240.69. 

11. $113.57. 

12. $40.77. 

13. $53.03. 

14. $180. 

15. $3686.94. 

16. $6008.09. 

17. $8565.60. 

18. $946.32. 

19. $892. 

20. $1392.30. 

21. $156,013. 

22. $1097.55. 

23. $3559.50. 

24. $2313.44. ' 

25. $11,057.68. 

26. $18,966.75. 

27. $34,784.18. 

Art. 526. 

2. $50.40. 
u. $132. 

4. $480. 

5. $260.44. 

6. $330. 

7. $960.15. 

8. $2134.52. 

9. $271.70. 

10. $174.58. 

11. $1978.47. 

12. $171, 



13. $2599.30. 

14. $451.77. 

15. $76.36. 

16. $23.50. 

17. $302.12. 

18. $27.49. 

19. $168,88. 

20. $1941.55. 

Art. 527. 

2. $525. 

3. $562.50. 

4. $1555.56. 

5. $960. 

6. $226.67. 

7. $135. 

8. $83.40. 

9. $102.78. 

10. $1081.25. 

11. $9321.45. 

12. $10,585.24. 

13. $3668.02. 

14. $30.86. 

15. $93.33. 

16. $320.25. 

17. $567.77. 

Art. 529. 

2. $374.79. 

3. $521.59. 

4. $4540. 

5. $4937.56. 

6. $4182.31. 

7. $20,259.34 

8. $1207.59. 



I 
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e. $1306.90. 

11. $274,900.44. 

12. $692.74. 
IS. $819.33. 
14. $5114.31. 

Art. 530. 

8. $1560. 

8. $1750. 

4. $1200. 

6. $13,000. 

6. $14,040. 

7. $11,000. 

8. $5250. 

Art. 531. 



'0" 



8. 6^ 

4. h\%. 

6. ^%. 

6. h%. 

7. 4tJg. 

8. 6^ 

9. 6^. 

Art. 532. 

2. 2 yrs. 3 mo. 
8. 3 yrs. 7 mo. 6 
da. 

4. 7 yrs. 1 mo. 

5. 5 yrs. 6 mo. 20 

da. 

6. 12 yrs. 6 mo. 

7. 5 yrs. 5 mo. 10 

da. 



8. 3 yrs. 10 mo. 

20 da. 

9. 73 days. 

Art. 534. 

1. $3038.75. 

2. $5658.80. 

3. $7633.75. 

4. $988.83. 

6. $12,170.50. 

Art. 530. 

1. $1289.80. 

2. $1073.78. 
8. *140.14. 

4. $2695.58. 

5. $3617.77. 

6. $5247.97. 

Art. 542. 

1. $711.33. 

2. $477.42. 

3. $1511.40. 

4. $793.93. 
6. $2283.59. 

Art. 544. 

1. $6055.68. 

2. $8961. 

3. $8192.86. 

4. $700.37. 

Art. 548. 

L $233.10. 

2. $122.05. 

3. $188.26, 



4. $386.43. 

5. $203.05. 

6. $895.52. 

7. $1483.34. 

Art. 549. 

1. $134.53. 

2. $8340. 

3. $22248.91. 

4. $6903.69. 

5. 5j^^. 

6. $1860. 

7. $81.67. 

8. $1658.30. 

9. $1640. 

10. $1457.18. 

11. $1835. 

12. 7 mo. 9 da. 

Art. 553. 

1. $1834.86; 
$165.14. 

2. $3469.88. 

3. $6135.76. 

4. $6218.18. 
6. $7714.29. 

6. $371.19. 

7. $18.87, the lat 

ter. 

9. $3499.68. 
10. $6523.08. 

Art. 559. 

1. $65.10; 
$3534.90. 
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2. 17.56; 
11367.44. 

3. $7295. 

4. $13.21. 

5. $2541.72. 

6. $7857.08. 

7. $9730.50. 

8. $3796.75; 
$73.75. 

Art. 561. 

1. $2425.47. 

2. $938.96. 

3. $3519.09. 

4. $1888.22. 

5. $9326.84. 

6. $4452.44. 

7. $26.70. 

8. $2815.46. 

9. $8317.39. 
10. $4792.23. 

Art. 570. 

1. $3677.38. 

2. $8646.55. 

3. $4309.87. 

4. $7368.34. 
6. $6455.50. 
6. $4616.80. 

Art. 572. 

1. $5611.20. 

2. $5786. 

3. $8336.64. 



4. $12645.24.. 

5, $7480.62. 

Art. 574. 

1. $1209.68. 

2. $5733.20. 

4. $960. 

5. $3281.49. 

Art. 579. 

1. In 7 mo. 2 da. 

2. October 10. 

3. Aug. 23, '85. 

4. Jan. 29, '87. 

5. April 6, '86. 

6. July 31, '86. 

7. May 31, '86. 

8. 8 mo. 3 da. 

9. May 5, '86. 

Art. 580. 

2. $700; 

May 10, '87. 

3. June 12, '83. 

4. June 25, '79. 

5. March 24, '81. 

6. March 19, '85. 

Art. 599. 

1. 21. 

2. 80. 

3. 7. 

4. 11. 



6. 5. 

6. 63. 

7. 5.34. 

8. $21.25, 

9. 26. 

10. 2i. 

11. f 

12. .4. 

13. 12 yds. 

14. 102. 

15. $12.40. 

16. f 

17. 12.1. 

18. $4.50. 

19. 36. 

20. 35. 

Art. 600. 

1. $129.60. 

2. 40 days. 

3. 30bbl. 

4. 427imL 

5. $4278.30. 

6. 511imL 

7. $372. 

8. 529 tnL 

9. $7.60. 

10. 40wks. 

11. 12 da. 

12. 49 da. 

13. 55 da. 

14. $51.25. 

15. $12,892.50. 

16. 120 ft. 

17. 60 boys. 



^K 



18. 96 bu. rye. 

19. 96 acres. 

Art. 602. 

1. 40 men. 

2. 25 1b. 
8. $96. 

4. $37i. 

5. $661. 

6. $916t. 

7. $28.12J. 

8. $72.91|. 

9. 11104, 
10. 8370 1b. 

Art. 604. 

1. $396. 

2. 67ibu. 

3. *1856.25. 

4. $123.48. 

5. $528.75. 

6. 62 perches. 

7. $1807.07. 

8. 20 days. 

9. 144 men. 

10. 40 wks. 

11. 4 days. 

12. $250. 

13. 15 days. 

Art. 610. 

1. $1600, A; 
$1800, B. 

2. $3000, A; 
$3600, B ; 
$5000, 0, 



AN8WER8. 

3. $4301, A ; 
$6919, B ; 
$7480, C. 

4. $60, 1st; 
$68, 2d; 
$76, 3d. 

5. $1600, A; 
$2000, B ; 
$2400, 0. 

Art. 612. 

1. 151800, 1st; 
*3200, 2d; 
$4500, 3d. 

2. $4000, A; 
$6000, B ; 
$8400, C. 

3. $3796.61, A; 
$5491.53, B ; 
$2711.86, C. 

4. $2720, M; 
$1800, N ; 
$2240, R 

5. $150, A; 
$270, B. 

Art. 620. 

1. 1; 4; 9; 16 
25 ; 36 ; 49 
64; 81; 100 
121; 144. 

2. 625; 576; 
4225 ; 5625 ; 
4096; 15,625; 
40,000. 
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3. 20.25; 66.25 
69.7225 ; 
95.0625 ; 
1405.25. 

4- ♦; A; «; 

"Ht? It* » 

.0036. 

5. 1; 8; 27; 64 
125; 216; 
343; 512; 
729 ; 1000 ; 
1331 ; 1728. 

6. 8000; 15,625: 
27,000 ; 
42.875 ; 
.421875; 
.000125; 
.000000125. 

7. 421.875; 
3164.0625; 
1.030301 ; 
1.04060401. 

9. 40,353,607; 
6561. 

10. 3125; 19,6^ 
823,543 ; 
262,144. 

11. 2000; 135,001 
124,416. I 

Art. 630, 

1. 45. 
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2. 64. 

3. 86. 

4. 53. 

5. 95. 

6. 87. 

7. 67. 

8. 77. 

9. 125. 

10. 108. 

11. 427. 

12. 565. 

13. 509. 

14. 4028. 

15. 5991. 

16. 60.95. 

17. 65.2752 + . 

18. 5.53404 + . 

19. 2. 9483 -f. 

20. 20.7288+. 

21. .065. 

22. .125. 

23. .205. 

24. 12.7358 + . 

Art. 633. 

1. 18. 

2. 19. 

3. 21. 

4. 31. 

5. 24. 

6. 26. 

7. 32. 

8. 37 



9. 46. 

10. 42. 

11. 5.9. 

12. 8.5. 

13. .72. 

14. 215. 

15. 16.5. 

16. 2.05. 

17. 968. 

18. 962. 

19. 8.05. 

20. 12.07. 

21. 2.098. 

22. 1.259. 

23. 1.442. 

24. -A: ; H. 

25. 56. 

26. 3. 

Art. 636. 

1. 1;875. 

2. 3525 1. 

3. 64 ft. 

4. 25 ft. 

5. 45 ft. by 90 ft. 

6. 24 ft. 

7. 18 ft. 

8. $735. 

9. 25 ft. wide, 
25 ft. high, 
75 ft. long. 

10. 24 in. 

11. *30. 

12. 24 in. 

13. 12 in. 



Art. 646. 

2. 84. 

3. 103.07+ ft. 

4. 32.87+ ft. 
6. 26.907+ mi 

6. 144.056+ ft. 

7. 1^.228 + ft. 

8. 39.05+ ft. 

9. 14.764+ rds 
10. 166.43+ ft. 

Art. 640. 

2. 1050 sq. rds. 

3. 13 j^ acres. 

4. 285 acres. 

5. 410i sq. ft. 

6. 1350 sq. rds. 

Art. 651. 

2. 384 sq. rds. 

3. 2400 sq. rds. 

4. $2347.50. 

5. 60 acres. 

Art. 60S. 

2. 5400 sq. ft 

3. 7.03 acres. 

4. 328.125 acrea 

5. 29600 sq. ft. 

6. $3085.50. 

Art. 660. 

. (1. «7i T ucri's, 
3. 70.3 ueres. 
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4. $184.32. 

5. 5.5125 acres. 

Art. 662. 

2. 18.487+ acres. 

3. 120.652 4- acres. 

4. $17056.70. 

Art. 664. 

2. 1560 sq. rds. 

3. 19.5 acres. 

Art. 666. 

2. 200 rds. 

3. 565.488 rds. 

4. 477.463+ ft. 

5. 376.992 ft. 

Art. 668. 

8. 20106.24 sq.-- ft. 

4. Square larger ; 
3090. 24 sq. rds. 

5. 117.75+ ft. 

6. 6361.74 sq. yds. 

7. 57.08+ rds. 

8. 5.917+ ft. 

9. $27.31. 

Art. 674. 

2. 1280 sq. ft. 

3. 960 sq. ft. ; 
1088 sq. ft. 

4. $60. 

Art. 676. 

2. 5196.15 cu. in. 



3. $1002.375. 

4. 12656.25 1b. 

6. 128 more cu. ft. 

Art. 679. 

2. 1429.428 sq.in.; 
1694.893+ sq. 

in. 

3. 21.2058 sq. ft. 

4. 49.5783 sq. ft. 

Art. 681. 

2. 7050.24 gal. 

3. 35.343 cu. ft. 

4. 2150.42 + 

cu. in. 

5. 4.71+ cu. in. 

more. 

6. 11061.05 lb. 

7. 4.08 gal. 

Art. 684. 

2. 2400 sq. in. 

3. 3801.18+ sq.ft. 

4. 1125 sq. ft. 

5. 41 3^ sq. ft. 

Art. 686. 

2. 23,256.25 cu. ft. 

3. 1732.05 + cu. 

yds. 

4. 135.554 + cu ft. 

5. 1,400,000 1b. 

Art. 689. 

2. 2261.952 sq. in. 



3. 1884.96 sq. in. 

4. 163.625 sq. ft. 

Art. 691. 

2. 4523. 904 cu. in. 

3. 81430.272 

cu. in. 

4. 215.985- cu. ft. 

Art. 694. 

2. 1256.64 sq. ft. 

3. $23.09. 

Art. 696. 

2. 33.5104 cu. ft 

3. 1181.736 lb. 

Art. 698. 

1. 76.5 gal. 

2. 122.4 gal. 

3. 394. 944 gal. 

Art. 700. 

4. $42.50. 

5. 5.0625 acres. 

6. $8*. 

7. 15 rods. 



Art. 701. 

3. 207.72+ lb. 

4. $27. 

5. $6.25. 

6. $250. 

7. 1280 tons. 

8. 128 1b. 
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Art. 702. 

'1. 588 sq.ft. 

2. 169.705+ rods. 

3. 47.69+ ft. 

4. 71.62+ hhd. 

5. 7.106+ mi. 

6. 38.4846 sq. ft. 

7. 94.248 en. ft. 

8. 256 en. ft. 

9. $1312.50. 

10. 125.664 acres. 

11. 16 lots. 

12. 1728 spheres. 
13: 462.85+ bu. 

14. 35.343 eu. ft. 

15. 1093.715 + 

sq. ft. 

16. 10,800 brieks. 

17. 13,445.38 times. 

18. 4416 sq. ft. 

19. 1 rd. wide. 

20. 320 rds. 

21. 2744 en. ft. 

22. 32.31+ ft. 

23. $1.46. 

24. 7786| cu. ft. 

Art. 714. 




8. ^. 

9. ^. 
10. A. 

11. iV. 

12. T/^i. 

13. ^. 

14. ^. 

15. H. 

16. 1\, 

Art. 715. 

1. 98 demijohns. 

2. ^Ib. 

3. 18f yds. 

4. tV lb. 

5. 51 kegs. 

6. 5f gal. 

7. $^. 

Art. 718. 

1. If 

2. 4. 

3. 24. 

4. 31f 

5. 18. 

6. 58J. 

7. 147. 

8. 96J. 

9. 30. 

10. 23J. 

11. 70. 

12. 8. 

13. 120. 

14. 5343i. 

15. 73,300|. 

16. 52,950f 



Art. 719. 

1. 84imi. 

2. $33i. 

3. 56. 

4. 110 yds. 

5. 127ibu. 

Art. 727. 
1. I h iVr, f 

3. H. T»T, i4, 
tToo > TTTO* 

Art. 731. 

1. .5353535. 
.7595959. 
.5685685. 
.4819819. 

2. .5615615. 
.8191919. 
.7373737. 

O. .duOoO. 

.55555. 
.19191. 
.53217. 
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4. .3179179179. 
.4381246781. 
.1032474747. 

Art. 733. 

1. 199.382200. 

2. 43.3699062. 

3. 42.52948. 

4. 15.247346445- 

366. 
6. 11.2308672. 

Art. 743. 

1. 320 farms. 

2. $360. 

3. $420. 

4. $240. 
6. $100. 
6. $560. 

Art. 746. 

2. 32 sq. ft. 5' 6". 

3. 147 cu. ft. 9' 4". 

4. 158 cu. ft. 9' 6" 

5. 17 sq. ft. 1' 4". 

Art. 750. 

1. 241 sheets. 

2. 12 books. 

3. 100 bu. 

4. 250 bu. 

5. 64 gal. 

6. 2650.725 1b. 



7. 24897.6 mi. 

8. 525 1b. 

9. 175 lb. Troy. 

10. 18 tons. 

11. 970.32+ bu. 

12. 66 m. 

13. 300 perches. 

14. 462.85 4- bu. 

Art. 752. 

1. 4 mo. 15 da.; 
4 mo. 15 da. ; 
136 da. 

2. 4 yrs. 8 mo. 13 

da.; 
4 yrs. 8 mo. 12 

da.; 
4 yrs. 257 da. 

3. 11 mo. 12 da.; 
11 mo. 12 da.; 
347 da. 

4. 3 mo. 15 da. ; 
3 mo. 16 da. ; 
107 da. 

5. 2 yrs. 6 mo. 4 

da. ; 
2 yrs. 6 mo. 3 

da.; 
2 yrs. 187 da. 

Art. 754. 

1. $283.91. 

2. $390. 

3. $1286.46. 

4. $75.65. 



6. $17.28. 

6. $57.51. 

7. $435.68. 

8. $521.91. 

9. $1099.16. 

10. $4448.58. 

11. $1907.74. 

12. $4751.46. 

13. $4054.91. 

14. $774.88. 
16. $11,872.80. 
16. $725.65. 

Art. 758. 

1. $81.97. 

2. $130a38. 

3. $42.67. 

4. $714.67. 
6. $584.93. 

6. $1811.22. 

7. $7034.44. 

8. $4758.43. 

9. $198.98. ^ 
10. $1820.37. 

Art. 763. 

4. $5166. 
6. $4212.81. 

6. $4966.80. 

7. $2133.62. 

8. $3835.88. 

Art. 765, 

3. $1597.03. 

4. 210 bu. whwai 
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6. 1390. 
6. $416.12. 

Art. 768. 

2. $.75. 3. $.32. 

4. $.09. 

5. $3.29. 

Art. 770. 

2. 1, 1, 2, 1, or 

2, 5, 5, 4, 
8. 1, 1, 2. 

6. 8, 1, 1, 7, or 
. 4, 2, 7, 1. 

6. 7, 2, 3, 8, or 

1, 7, 4, 3. 

7. 2, 3, 1, 1, or 

2, 1, 9, 3. 

8. 2, 5, 2, 1, or 
6, 3, 2, 5. 

9. 5, 2, 3, 4, or 
1, 10, 4, 3. 

10. 24, 20, 28, 16, or 
22, 15, 44, 7. 

Art. 775. 

1. 64. 4. 152. 

2. 43. 5. $105. 
8. 15. 6. $39. 
7. 17iin. 

Art. 777. 
1. 1455. 2. 340. 




3. 3441. 
4., $383^. 

Art. 782. 

1. 128. 3. 2. 

2. 3. 4. 81,920. 

Art. 784. 

1. 765. 2. 5465. 
8. 1330. 

4. 5022. 
6. 660. 

6. 39,060. 

Art. 791. 

2. $15,240. 
8. $22,950. 
4. 15,700. 

Art. 792. 

2. $12,917.97. 
8. $5410.33. 

4. $9919.79. 

5. $15,093.48. 

Art. 793. 

2. $240. 
8. 141|ft. 

4. 131.5 ft. 

5. $20. 

6. 37.5 ft. 

7. 24 ft. 

8. 33 Vds; $12.41. 

9. 12 boards. 



11. 300 ft. 

12. $8.96. 

18. 675 ft. 14. $32. 

16. 240, 20. 

16. $154.05. 

17. 16 ft. 

18. 8175. 

Art. 794. 

2. $9.96. 

4. 5 yds. 

6. 288 boards. 

6. $135.90. 

7. $8.88. 8. $65 

Art. 795. 

4. $343.50. 

5. 28 rolls. 

6. $60. 

7. $349.25. 

8. $43.07. 

Art. 796. 

4. $67.50. 

6. 12 ft. 

6. $292.50. 

7. 92f perches. 

8. 309| cords. 

Art. 797. 

4. 10 tons. 

5. 6ift.; 320. 

6. 8976.6 + , S^. 

7. 9| ft. 8. 5 ft. 
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